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tP U - r FOREWORD
This Proceedings records presentations made at the 1982 Illinois Fruit
and Vegetable Growers Annual Meeting and Trade Show held in Chanpaign, IL. It
also presents research and extension recommendations that will be useful for com-
mercial vegetable growers, industry representatives and university personnel.
Contributors include scientists from the Department of Horticulture and the
Department of Plant Pathology as well as university administrators, industry
representatives and commercial growers.
Much of the vegetable research that is conducted at the Illinois Agri-
cultural Experiment Station would not be possible without the support of the com-
mercial industries and growers. Thanks and appreciation are due to the agricul-
tural industries, the Illinois Vegetable Growers Association and the many indi-
vidual growers who support and participate in our research and extension
programs.
The 1983 Proceedings is the 6th of a series beginning in 1978. These
publications serve as a record of the progress made by researchers and extension
workers in vegetable crops at the University of Illinois during that period. They
also document some of the many outstanding presentations made at both state and
regional vegetable growers schools. Additional copies of this Proceedings and
each from the Department of
., Urbana, IL 61801 (Make
This volume Is bound without ^ .
which is/are unavailable.
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WELCOME TO THE 1982 ILLINOIS FRUIT AND VEGETABLE GROWERS ANNUAL MEETING
T. Roy Bogle
On behalf of the College of Agriculture, the Agricultural Experiment Stations
and the Cooperative Extension Service, it is a pleasure to welcome you to the
joint session of the Illinois State Horticultural Society and the Illinois
Vegetable Growers Association. As individuals and members of your respective
Association and Society, you are dedicated to serving some MQvy important needs of
Illinois growers. We in the College of Agriculture have enjoyed a fine working
relationship with your organizations over many years. I understand that this is
the 126th meeting of the Illinois State Horticultural Society.
Both agriculture and horticulture are leading industries in Illinois. In a
few minutes I want to share some figures with you which points out the important
role we play--not only within the state but nationally and internationally.
Before I do that, however, as I noted that this is the 126th meeting of the
State Horticultural Society, I thought I would share a quote which is a bit older
than the Illinois Society. It goes like this:
"There seems to be three ways for a nation to acquire wealth. The
first is by war, as the Romans did, in plundering their conquered
neighbors. This is robbery. The second by commerce, which is general-
ly cheating. The third by agriculture, the only honest way, wherein
man receiving a real increase of the seed thrown into the ground, in a
kind of continual miracle, wrought by the hand of god in his favor, as
a reward for his innocent life and his virtuous industry. Benjamin
Franklin, April 4, 1769"
Feeding one's population is among the highest priority that any country must
have. Many people take for granted the efficient food production system that we
have in America. I spent most of last May in the People's Republic of China
visiting their communes and state farms. This experience impressed upon me the
importance of feeding the nation. In China approximately 85% of the people live
in the communes. A high percentage of these people living in the communes are
involved directly in the. production of food and fiber.
1960--one farmer fed himself and 25 others ... 1980 one farmer fed himself
and 72 others.
US has the third highest per capita income (two Scandinavian countries lead).
US population spends the lowest percent of their take home pay for food and
f iber--approximately 17% (some countries spend 56%).
We spend approximately 21% for transportation.
In the 1950' s and 60' s America lost 1/3 of their farms e^ery fifteen years--
this rate of turnover has slowed to where we are losing 1/3 of our farms
Q\iery 25 years.
In the last 40 years we lost half of our farms (with the remaining doubling
in size).
This is not a dying industry since we are producing more food and fiber than
anytime in our history.
Let's look at Illinois agriculture for a few moments. Illinois has tremen-
dous agriculture capacity. 75% of the state is relatively flat (having less
than 4% slope). Rain fall ranges from 32 inches in the north to 44 inches in
the south. Hours of sunlight in northern Illinois are within 35 minutes per
day of Cairo, Egypt. 1978 census showed 106,000 farms (greater than 10
acres )--on 29 million acres--averaging 246 acres per farm.
ILLINOIS AGRICULTURE RANKINGS
Item Rank % of US
Acres
(Mi llions)
Soybeans 1st
(40% are exported)
Grain Exports 1st
Onion Sets 1st
Horseradish 1st
Pumpkins 1st
Swiss Cheese 1st
Acres of Nursery Stock 1st
Corn 2nd
(60% are exported)
Hogs 2nd
Sale of Crops 2nd
Sweet corn for Processing 4th
Asparagus 5th
Export of Meat & Meat 5th
Products
Cattle on Feed 7th
Snap Beans for Processing 7th
Milk nth
Sweet Corn (fresh mkt.) 11th
Cabbage (fresh mkt.
)
13th
19.1 10 million approx.
18.1
13.6
2.4
2.2
10 to 11 mi 11 ion
As we look more intensely at Illinois' fruit and vegetable production, we
find that our 11,500 acres of commercial apples produced a 2.5 million bushel crop
in 1981 and our 2,500 acres of peaches produced and estimated crop of just under a
half million bushels (425,000).
Vegetables also play
of approximately 130,000
dollars.
an important role in our economy with the 1981 acreage
acres and a total farm value of 45 to 44 million
As we look at the Illinois population and consider certain economic factors,
there is reason to be optimistic about the Illinois fruit and vegetable industry.
Chicago is the nation's fifth largest city and with increasing transportation
costs we find producers closer to the population should have a comparative advan-
tage. It is not surprising to find more families interested and willing to drive
a few miles to purchase fruits and vegetables from grower stands or on a pick your
own basis. Growers in southern Illinois have the St. Louis population area which
may prove more advantageous than in the past.
I don't wish to steal the thunder from some of the speakers who will follow
me such as my good friend Mike Kelsey from Michigan State University who will be
discussing fruit and vegetable production in the midwest. Later this afternoon
the vegetable growers will hear ideas from a panel of vegetable buyers.
Before I close, I want to take a few minutes to discuss the role and respon-
sibilities of the College of Agriculture. As you know, the Agricultural Experi-
ment Station has a reponsibi lity to determine problems which growers as yourself
have and through research attempt to find solutions to the problems. Since coming
to Illinois, I am familiar with two problems which some growers have faced. One
dealing with horseradish which apparently has been nearly solved and one dealing
with green peppers. As you can fully appreciate, there simply are not enough
resources to tackle all the problems at one time which face Illinois growers.
Your continued counsel and support can help in determining the priority items to
be researched. The function of the Cooperative Extension Service--which I
represent--is to take the knowledge gained from research and to apply it in help-
ing growers solve their problems. We have county staff and state specialists on
the Extension team who work with growers in helping to solve problems and improve
operations.
As the off -campus educational arm for the College of Agriculture, we in the
Cooperative Extension Service are constantly trying to improve methods of getting
timely information to growers. We hope through our educational meetings and work-
shops, newsletters, articles in various magazines, and visits to your individual
operations, we can continue to provide you with the latest information. Last year
we operated a Vegetable Growers Hotline through the Cook County Extension Office.
This was not the first attempt in using telephone call-in for delivering Extension
information since this has been done for other clientele groups previously in Cook
County. It was the first attempt, however, to reach vegetable growers using this
technology. In the months and years to come we hope to look at other methods of
electronic technology to get information to you in a timely manner.
I want to wish you a fine learning experience while you participate in your
respective meetings today and tomorrow.
Dr. T. Roy Bogle is Assistant Director for Agriculture and National Resources of
the Illinois Cooperative Extension Service. The above remarks were presented at
the 1982 Illinois Fruit and Vegetable Growers Annual Meeting in Champaign^ IL on
January 21 y 1982.
THE UNIVERSITY'S ROLE IN A CHANGING HORTICULTURE INDUSTRY
R. G. Cvagle
I want to begin by telling you how pleased I am to be asked to address
this joint session of the Illinois State Horticultural Society and the Illinois
Vegetable Growers Association.
I feel y^ry much at home with this group for I feel that the partnership
between your industries and the University of Illinois can and will take on added
dimensions within the coming year if indeed it did not take on added dimension
during 1981. We are on the move to a better horticulture industry in Illinois.
Two things have happened over the past few years to reinforce this opti-
mism. Higher energy costs have caused examination of how far vegetables should be
hauled to reach a market. And secondly, people are beginning to understand what
constitutes a good diet. Pleasingly a better diet includes more vegetables and
fruits.
Couple these two trends to the fact that you live in the most populous
state in the mid continent and the fact that Ilinois is a deficit horticulture
production state, and a clear picture emerges.
We believe that it makes a lot of sense for the University of Illinois
to join in a partnership to take advantage of these new circumstances and new
opportunities. And there are other groups which are anxious to join in these
expanded efforts also. One of these organizations is the Illinois Department of
Agriculture.
I speak of the University being in partnership with the horticulture
industries, but lest there be doubt, the action end of that partnership is the one
nearest to the farm and to the processing and to the marketplace. Only if the
action end of the partnership is working well can we say that the University has
fulfilled its roles.
Over the past three and one half years I have traveled extensively in
Illinois, and I know something of your feelings for your Land-Grant University. I
would like to take a short period of time today to tell you about our agricultural
effort at the University of Illinois, what it has been, what it might be.
The University is a sheltered place where scholars might have time to
unveil new truths that will have value in our e^^ry day lives. It is also a place
where scholars can fashion the relationships of the future.
Lest we become to sure of our ability to deal with the future I like a
quote from Vigtor Borge. With tongue in cheek he says, "Forecasting is a \)eTy
difficult business especially forecasting the future."
Perhaps it would help to understand how the College of Agriculture
evolved at the University of Illinois.
When the University of Illinois was founded in 1867, there was not even
one regular professor of agriculture. By 1888 when the Agricultural Experiment
Stations was established, a total of 37 students had graduated in agriculture.
For the first 18 years of the Agricultural Experiment Station, federal funding was
at the rate of $15,000 per year with at least matching state funds. By 1906 a
total of 122 had been graduated in agriculture.
This was hardly the College of Agriculture that we think of today.
It took the 50 years leading up to World War I just to get the Land
Grant Universities established in agriculture.
Between World War I and World War II scholarship in agriculture began to
flourish. Scientific societies were formed and strengthened. Disciplines such as
genetics, physiology, pathology and nutrition became organized, and the founda-
tions were laid for what was to happen after 1945.
The 30 years following World War II were really golden years. Produc-
tion per acre doubled and tripled. Milk production per cow tripled. Conversion
of feed to meat became twice as efficient, and in some cases more.
I have described three eras in the development of agriculture in the
University. Clearly in the mid-70' s we entered a fourth era. By this time we
realized that we are on a small planet and began to understand that we do not have
inexhaustible resources for a population that is allowed to reproduce without
limits. I think that we're still learning these hard lessons.
I have a true story that illustrates our hard lesson. Some years ago a
young man became employed at a laboratory where I was employed. He was told to
sign up for health insurance. Since some of his personal money was involved, he
delayed his decision.
One day the Laboratory Director's patience drew to an end, and he called
my colleague in. We were all anxious to learn what would happen. Finally my
colleague came out of the Director's office and related these details. My col-
league had said, "It's my money, and I should have a choice."
The Director had said, "It is your money, and you do have a choice. You
can take the insurance and continue to work here or not take it and work somewhere
else."
My colleague replied, "I'll take the insurance; I've never had that
policy explained so thoroughly before!"
Perhaps we too are having sme circumstances explained to us today in
stark reality.
We now know that we cannot solve the long term food needs for the world
without also solving the long term increase in human population problems.
We are in an era where we are using our natural resources at an enormous
rate. Soil is one of these resources.
What disturbs thinking people today is that on our present course, we do
not have a sustainable society.
Lester Brown, head of World Watch Institute has a quote on the cover of
his recent book. Building a Sustainable Society . It reads "We have not inherited
the earth from our fathers, we are borrowing it from our children."
It is against all of this background that we can with some confidence,
plot a course for your industry.
As I indicated to you earlier, we can be sure that Illinois will become
a more agriculturally diversified state; that we will produce more of what people
need closer to home.
Secondly, and delightfully so, the American public is becoming conscious
of what they eat. Vegetables and fruits are at the center of these changing eat-
ing habits.
Thirdly, Illinois is a very populous state. We have a larger home con-
sumption, and we under produce to meet the needs of our state.
I believe that we must be more aggressive in joining into a stronger
partnership and in plotting a course.
I have indicated to you that the era that we are currently in is differ-
ent from the 30 years after World War II.
Our problems and our oppportunities are also different. We must do
those things which will reasonably guarantee meeting needs as governed largely by
economics, and we must move by slow measured steps toward sustainability.
No one organization in Illinois can do all of this, so we need to build
the strongest partnership that we have ever had. That partnership must include
production—agriculture, the Land Grant University, state government, federal
government and the backing of society in general.
I have a feeling that over the past two years we have strengthened our
partnership ties, not in a restrictive way but in a knowing way.
We now have a plan for bringing into being an adequate research and
demonstration field system to support your industries. From our four current
research sites for horticulture in Illinois we are planning to have eight sites.
Already we are changing the research locations around Chicago, and we will soon
begin to plan for a better system of fields for horticulture research in southern
II linois.
As we are changing our system of experimental fields, we are also
looking at ways in which we can change the supporting staff and faculty at Urbana-
Champaign to meet the needs of your industries. Dr. Bill George, Head of the
Department of Horticulture, and other department heads have discussed these
matters with me on a number of occasions.
In the partnership in our future we must use the resources that we have
in the best way to support Illinois agriculture. In addition, agricultural indus-
tries may find it to be a good investment to also devote resources to research and
education. I can tell you that the most significant characteristics of our future
partnership will be close-in planning, planning that we will do together.
Times are not the greatest, but the world goes on and so must we. With
good teamwork we will not only prevail; we will win in ways tht may amaze us all.
We have much going for us at this time. We do not start from a zero
base.
We have strong agricultural industries and organizations.
We have a strong Land Grant University and College of Agriculture.
The University of Illinois has one of the most comprehensive agricultur-
al building programs anywhere in its Food for Century III program.
There is a great desire by many to move on with the continuing develop-
ment of Illinois agriculture.
In closing I want to assure you that the University of Illinois and your
College of Agricutlure want to be a significant part of your future.
Thank you for asking me to be with you today.
Br. Raymond G. Cragle is Divectov of the Illinois Agvicultuval Experiment Station.
These remarks were presented at the 1982 Illinois Fruit and Vegetable Growers
Annual Meeting in Champaign, IL on January 21 ^ 1982.
ILLINOIS AGRICULTURAL UPDATE
John L. Rowley
Greetings from Governor Jim Thompson and the Illinois Department of
Agriculture and its Director, Larry Werries.
The Illinois Department of Agriculture firmly supports the Illinois
Fruit and Vegetable Growers and the Illinois Nurserymen as an important segement
of Illinois agriculture. Your accomplishments in both productivity and quality
are to be commended by all, and your ability to maintain this status is due only
to your hard work and dedication to your industry.
Horticultural production in the state of Illinois appears to be on the
increase, as are the opportunities for the sale of fresh fruits and vegetables.
This is seen particularly around the major population centers. This production is
in line with census data showing an increase in the number of small farms in the
state. The growing demand for your quality produce will provide farmers and
nurserymen with the economic incentive for even greater production. By continued
emphasis upon research and development we will be able to enlarge our technical
abilities and grow in productivity.
As we find in all sectors of agricultural production, we are subject to
the unexpected. Weather, disease and supply are just a few examples of the vari-
ables we face year after year.
I believe all of you would benefit from increased consumption--both in
state and intrastate customers. In addition, certain other changes may be taking
place that could also affect your operations. It is stated that our U.S. popula-
tion growth is rebounding from the lows of the 70' s. We are now a country of 230
million people, and some forecasters say we may reach 260 million people by year
2000. This represents 600 thousand persons more per year than the lowest growth
period of the 70' s. This growing population, combined with the ever growing
interest in good nutrition and the huge number of immigrants with specialized food
preferences, will all have an effect on the quantity, quality, and variety of the
foods which consumers demand. It will mean new challenges and new profit oppor-
tunities for business.
Another change with which we are all familiar is the increased cost of
energy, and its direct relationship to the food bill. With this cost of energy
and the disadvantage it creates as an added costs to the producer, it has been
conceived in one way as an advantage for the local producer who is selling direct.
In addition to saving on transportation, local producers can eliminate the elabor-
ate packaging, customize their output and market at the right degree of ripeness.
A USDA study of six states showed that about 15% of the farmers sold produce
directly to the consumer through roadside stands - farmers markets and pick-your-
own sites. While the overwhelming majority of the farmers selling direct to the
market were smaller producers, it is interesting to note that medium sized farms
with sales of over 200,000 accounted for one third of the sales made directly to
consumers.
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Marketing in Illinois is another challenge close to home. The opportun-
ities of getting into large chain stores and their acceptance of Illinois produce
are being examined. The need for a reasonably large, steady supply of consistent
quality product needs to be further developed. The communications between chain
stores and producers are a must, and we at the Illinois Department through our
markets division stand ready to help all slides get together.
Our department in cooperation with the University of Illinois Coopera-
tive Extension Service has been involved with direct farm to consumer marketing
for several years. In this regard we print and help distribute two directories.
Pick Your Own Fruits and Vegetables which lists over 125 pick your own operations
throughout the state. Anyone not listed and desiring to be included should see
Bill Courter, Dixon Springs Ag Center for a form. Farm-Community Market Directory
lists a number of farm-community (farmers) markets held throughout the state along
with pertinent information concerning days of operation, fees, types of produce
allowed, etc. We are in the process of updating our records on these markets and
hope to have these directories ready prior to planting season. If you know of any
markets which are starting for the first time, please have the person in charge
contact Lee Rife in our Marketing Division at 217/782-6675. If funds and time
permit we will try to update our Roadside Market Directory . We need to know,
however, if there is support for this activity. If support is there, then we will
use the 1980 directory as a basis and set up a mailing list on the computer.
I want you to know of our sincere desire to work with you and to be of
value to you. We are concerned that we provide you with the necessary inspection
activities and regulation that offer service to the nursery stock and ornamentals.
That we continue to maintain viable programs to inspect and certify pest free
plants so they can move more freely in the market place, but note we do^ not rou-
tinely inspect orchards and berry patches which are already established in full
production.
I would be remiss not to note the relationship of the approximately
4500 registered beekeepers within our state who are so vital to the industry with
their service of pollination. Roughly twenty five beekeepers are directly associ-
ated with you, the fruit and vegetable growers. We also inspect and regulate bee
movement to insure the healthy status of the honeybee population. This includes
out of state beekeepers as well who come into the state to provide pollination
service.
Regulation of pesticides and their use has taken on a greater signifi-
cance. Altogether about 70 products are registered to meet special local needs,
and about one half are for horticultural crops or uses, including flower and turf
care.
I am thankful for this opportunity to address you, and I willingly look
forward to a fruitful and cooperative relationship between this department and
your industry and association. Our office is your office - your needs are our
concern. Use us to help you.
Mr. John L. Rowley is Assistant Vivectov of the Illinois Department of Agricul-
ture , Springfield, IL. These remarks were presented at the 1982 Illinois Fruit
and Vegetable Growers Annual Meeting and the Trade Shaw in Champaign, IL on
January 21, 1982.
OUTLOOK FOR FRUIT AND VEGETABLE PRODUCTION IN THE MIDWEST
Myron P. Kelsey
You have all listened to the radio, watched TV and read your newspaper with
all the bleak economic news that is coming out of Washington and the financial
centers. Needless to say unemployment is rising, industrial production is now
falling and everyone agrees we are moving into an economic slowdown. The big
arguments are how far will the economy falter and how long will it be before it
recovers. The big impact on fruit and vegetable growers is the slackening in
consumer purchasing power and, therefore, demand. However, except in foreign
markets, which you do not ship to, this impact is negligible for fruit and vege-
tables unless we get into a 1930' s depression. The recession may push more food
preparation at home and more home processing of food. This would expand local
markets for U-pick and roadside stands. The bigger impact will be a reduction in
the rate of inflation of farm costs. Farm costs started to accelerate in 1978
when they went up 8.8% over 1977. In 1979 they were up 15%. In 1980 prices paid
were up 11.8%, and it looks like for 1981 they went up about 8%. For 1982 we are
looking at a potential 6-9% rise with the greater expectations on the low side.
This is an encouraging note for producers.
Total net farm income for U.S. farmers declined from over 30 billion in 1979
to about 20 billion in 1980, remained about the same in 1981 and is expected to be
very similar in 1982. Real income, when inflation has been removed, is about the
same as the low of the 1930' s.
With this depressed farm income picture many are looking to the federal
government for assistance. The federal government is, at the same time, giving
notice that it is reducing its involvement and regulatory role. This includes a
phasing out of the disaster relief program through Farmers Home Administration and
substituting Federal Crop Insurance which farmers take through their own choice;
more market orientation with less government support of the prices of farm com-
modities; increased pressure on federal and state marketing orders; decontrol of
energy and other regulations; and greater decontrol of interest rates.
As we look to the future we will continue to face increased costs of produc-
tion and marketing. The fruit and vegetable producers 46% share of the consumers'
food dollars will continue to decline.
Noncitrus fruit consumption per capita has remained relatively steady the
past 20 years between about 100 and 105 pounds per capita. The population
increase in the North Central States has increased 3.7% in the past 10 years, so
we have seen M&ry little total growth in local markets for mid-western fruit
products.
Consumption and production of fresh and processed vegetables has shown slow
but steady growth during the past 15 years. Some products such as frozen brocco-
li, carrots and sweet corn; canned tomatoes; and fresh lettuce, onions and toma-
toes have shown high percentage growth in per capital consumption, while others
such as frozen peas; canned sweet corn and peas; and fresh corn and carrots have
decl ined.
10
The noncitrus fruit and vegetable industry needs to evaluate what has happen-
ed in the citrus industry where per capita consumption has increased from about 50
pounds per person in the mid 1950' s to over 120 pounds per person in the late
1970's. Citrus has captured part of our potential market.
Prospects for fruit and vegetable growers in the mid-west are highly depend-
ent on their doing a good job of keeping track of an evaluating their own mid-west
market. We are in a short season production area with our primary sales also
within the area. Growers must then produce for that market and evaluate the
potential growth and shifts in consumption patterns very carefully.
Cost control and evaluation will continue to be very important for growers.
Where sales are in local markets or through U-Pick operations, production costs
can be one tool to utilize in pricing your products.
Producers who pay attention to detail in production, keep track of their
market and are willing to change as their market changes will do well in fruit and
vegetable production in the mid-west.
Dv. Myron P. Kelsey is professor of Agricultural Eoonomics at Michigan State
University. This paper was presented at the 1982 Illinois Fruit and Vegetable
Growers Annual Meeting in Champaign, IL on January 21, 1982.
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GROWING AND MARKETING FRUITS AND VEGETABLES
Joe Huber
We are a Family Farm in the true sense of the word. The farm is operat-
ed by my wife, Bonnie, myself and our five children. Our two oldest sons, Joe, a
Purdue graduate in agriculture, and Lewis, farm with us. Their wives, Kathy and
Katie, work in our market with Bonnie. Our youngest daughter, Kim, and her
husband work weekends for us. Our youngest son. Chuck, really doesn't have a
choice about farming, but does work with us on the farm doing all of the cultivat-
ing.
I have been in the production of fruit and vegetables all of my life. I
farmed with my father until 1967 when we purchased the farm. We are located 15
miles north of Louisville, Kentucky, in Borden, Indiana. Our farm is located
seven miles off the nearest state highway. We started the U-Pick-It operation in
1968 with eight acres of strawberries and 1/4 of an acre of green beans. We are
now raising 32 acres of strawberries and 70 acres of green beans, so you have an
idea of how it has grown over the years. We are now raising 52 varieties of
fruits and vegetables on 300 acres of land. Over 260 acres are devoted to our
pick-your-own operation.
The actual farming operation is performed by my three sons and myself.
Each of us has specific operations which we are responsible for. My wife, Bonnie,
and the girls operate the market and sales area.
At this time I would like to take you on a tour of our farm with a slide
presentation.
As I stated earlier, when we started the U-Pick-It operation we were
very small. My wife and I really worked hard for the first three years getting
our operation off the ground. In 1973 we were getting such a large number of
customers that we were having a hard time raising enough fruits and vegetables.
Of course, when other growers in our area saw how the U-Pick-It operation was
growing, a lot of them also started U-Pick farms. By this time, however, we had
been operating for five years and had lots of satisfied and faithful customers.
When other growers couldn't pull the crowds we were, a lot of price cutting start-
ed taking place. There was no way any of us could survive in this environment, so
I called a meeting of all the growers in our area and suggested that we form a
cooperative and work together. As a result of this meeting five other growers
agreed to form a co-op and work together. We have been working together now for
eight years, and we have a cooperative spirit which is really something else. We
purchase fertilizer, seeds, spray material, packaging material and other supplies
together and get a much better price.
Raising so many different fruits and vegetables takes a lot of special-
ized equipment, so some of this equipment is owned together. Another great advan-
tage of this co-operative spirit is that when one grower runs out of a particular
product, he sends the customer to a member of the co-op who still has the product
available. A lot of our customers drive 45 to 50 miles round trip to come to our
farms, so when you can send him to another farm for something he wants, it is
really appreciated.
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I believe the greatest asset we have is our cooperative advertising. By
pooling our advertising dollars we are able to do a lot of T.V. advertising that
would have been impossible to do individually. Last spring we had a production
company make us a 30 second T.V. spot with a professional actress dressed as a
huge strawberry. The cost of this 30 second spot was $1,500.00. We ran this ad
61 times over a three week period, and it proved to be wery successful. The
strawberry ad campaign turned out so well that we had a 30 second ad made for
apples this fall and ran it over a period of three months. This ad was also a
great success story.
In closing I want to be sure you understand that the biggest reason for
our U-Pick-It Farm being so successful is due to the dedicated help of my wife and
family. Each and every one of them take a lot of pride in our farming and market-
ing operation. To my knowledge we have never had a dissatisfied customer, because
every member of my family takes an interest in each customer.
Joe Huber operates a piok-your-own farm in Floyd Knobs, IN, These remarks were
presented at the 1982 Illinois Fruit and Vegetable Growers Annual Meeting in
Champaign, IL on January 21, 1982.
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WHAT DO WHOLESALE MARKET FRESH PRODUCE BUYERS
EXPECT FROM ILLINOIS COMMERCIAL TRUCK GARDENERS?
Robert Strnbe
Good afternoon members of the panel, -- Ladies and Gentlemen and to all
the officers and directors of the Illinois Fruit and Vegetable Growers Associa-
tion.
I have been asked to give you a short resume of my experience in fresh
produce buying on South Water Market in Chicago. My father opened our wholesale
produce warehouse on old South Water Street back in 1913. We moved to the present
South Water Market location when the market moved in the year 1925. Since 1925
until today, my company, the Strube Celery and Vegetable Company, has been expand-
ing its grip on the terminal market business function of food distribution at the
wholesale level in the city of Chicago. To maintain this position as one of the
largest wholesale terminal market distributors in Chicago, depends in part, upon
our suppliers. As commission buyers of fresh fruits and vegetables from growers,
we expect loyalty, honesty, reliability, U.S. Number 1 extra fancy quality prod-
ucts, and delivered fresh produce supplies daily in such a quantity, as to be able
to profitably sell the products for the growers each day.
The terminal markets of the United States now sell half of all the fresh
food produced by growers, and purchased by consumers. The other half is sold
directly to retail chain store warehouses, and slicing into this half of the busi-
ness, that is called retailing, we find farmers selling directly to consumers
through retail roadside market stands. The price consumers pay for fresh produce
is determined daily, by the movement of supplies onto, and off of the terminal
markets of the United States. For an example: If fresh sweet corn from Illinois
growers reaches the terminal market in Chicago during the week of August 9th,
through August 14, 1982 in approximately the same volume as the week before, the
sweet corn price will remain the same on South Water Market. But, if there is a
2% increase in supplies and each and e^ery day for that week of August 9 through
the 14th over the preceding week, the price of sweet corn will drop 10% on the
wholesale market. More importantly if there is an increase in the supplies in the
supplies of sweet corn by 10% on the market, each and eyery day of the week of
August 9th through the 14th, the price of sweet corn will drop 50% lower than the
price was on the preceding week. That is how the price is determined on the ter-
minal markets of the United States, and, in turn, through a sequence of events,
this wholesale price reflects what the retailers charge to the consumers.
It is the supply and demand factor working by the day, and even by the
hour, on each and every terminal market. Your growing supplies hitting the market
daily, matched against the buying power of the consumers daily, is the factor that
makes the price. No sweet corn on the market, and the corn price goes up. Heavy
supplies on the wholesale market, and the corn price goes down. And, that is what
buyers expect from growers. Supplies of quality products that can be sold for a
profit, on a high market or a low market.
Mr. Robert Strube is President of the Strube Celery and Vegetable Company. These
remarks were presented at the 1982 Illinois Fruit and Vegetable Groioers Meeting in
Champaign, IL on January 21, 1982.
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ENERGY AND TRANSPORTATION:
CONCERNS FOR AGRICULTURE IN THE NEXT DECADE
Glenn H. Sullivan
The Foundation of Prosperity
Agriculture remains the yery foundation of prosperity in America. With-
out a strong and economically viable agriculture, there cannot be a prosperous and
free American people.
Quite often, the vast contributions of agriculture and Rural America are
overshadowed by achievements in other sectors of our economy. Yet it is an
efficient and productive agriculture that affords the opportunity for America's
achievements beyond meeting the basic food and fiber needs of its people. It is
agriculture that enables Americans to spend a smaller share of their incom^e on
food and fiber needs of its people. It is agriculture that provides more jobs for
Americans than the steel, auto, utility and transportation industries combined.
Fully three out of every ten workers in America are employed in some job related
to agriculture.
Furthermore, it is the high productivity, efficiency and competitiveness
of the family farms that has provided America's major hedge against inflation.
Without a strong agricultural export program, America could not fulfill its demand
for imported oil without suffering devastating trade imbalances and raging infla-
tion. Without a strong and economically viable agriculture in America, unemploy-
ment would be higher, the standard of living lower and prosperity for all our
people but an elusive dream.
As the worlds' population continues to expand, and the worlds' natural
resources become more scarce, an increasingly more critical role will be cast for
American Agriculture. The challenge of meeting international food and fiber
needs, yet assuring continued prosperity domestically, will be the challenge of
the future for America. Agriculture will be the challenge of the future for
America. Agriculture will continue to provide the foundation for meeting this
challenge only if we provide the responsive policy framework needed. Only under a
policy of minimum government interference and marketplace incentives will American
Agriculture meet the challenges of the future and assure continued prosperity for
all Americans.
Fruits and Vegetables
The fruit and vegetable industries are not exceptions to this scenario.
Collectively these industries accounted for nearly $7 billion in total farm
receipts, for about 12 percent of the total value of all crops grown in the United
States. Fruit and vegetable exports also followed the expansionary trends wit-
nessed in other segements of agriculture, reaching $1.7 billion in 1979; imports
were near $1.2 bil lion.
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Concerns for the 80'
s
Inflation
Inflation hurts all Americans, but the farmer has been hurt most. Be-
tween 1940 and 1970, inflation quadrupled average prices in America, but prices
for food increased less than two-fold. Despite slightly higher rates of increase
since 1970, farmers have not increased their share of the consumers food dollar.
Between 1970 and 1979 net farm income doubled, going from $14 billion to
$29 billion. Yet farm debt during this same period nearly tripled, going from $53
billion to $140 billion. While farming costs and capital investment have increas-
ed dramatically, net farm income has not increased proportionally and cash flow
has become a serious threat to family farming operations.
Inflation is without question the most serious economic problem con-
fronting agriculture today. Inflation prevents young Americans from entering into
farming and impedes the transfer of farmland from one generation to the next.
Inflation forces family farm operations into liquidation and represents the para-
mount destroyer of jobs throughout the economy. The basic causes of inflation
must be addressed and brought under control if agriculture is to successfully
assure the foundations of continued prosperity in America.
Energy
America's farmers consume over 1050 trillion BTU's of energy each year
in meeting domestic food and fiber needs. This compares to 28,157 trillion BTU's
for the residential and commercial sector, 27,875 trillion BTU's in the industrial
sector, and 19,901 trillion BTU's in transportation. Agriculture must be assured
priority fuel allocations because of its critical role in feeding our people,
balancing our trade deficits and helping reduce the pressures of inflation. But
more importantly, we must commit ourselves to a determined program of greater
energy independence in the years ahead. We must utilize our national resources
and ingenuity to develop new sources of energy, through a comprehensive production
oriented energy policy, if we hope to assure prosperity for future genrations of
Americans.
Transportation
Among the major concerns of agriculture today is America's transporta-
tion system. The declining state of our national transportation system could
seriously jeopardize agricultural export trade expansion in the future. U.S.
grain exports reached 95 million metric tons in 1979, with prospects for nearly
doubling by 1985, yet over $1.5 billion in export trade was lost this year because
of inadequate transportation facilities.
A declining transportation system could increase marketing costs and
consumer prices substantially in the years ahead. America's agricultural produc-
tion has shifted to specialized areas far removed from major metropolitan centers
of consumption since WWII. While transportation costs currently comprise only 8
percent of the farm-food marketing bill, such costs could rise dramatically in the
years ahead.
If we are to achieve greater levels of agricultural export trade, and
greater prosperity as a nation, we must commit ourselves to substantive programs
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of revitalization in our domestic transportation industries. Railroads must be
made efficient and dependable. Waterways must be improved to accomodate increased
traffic. Government regulation that is counterproductive to meeting America's
transportation goals must be made more responsive to current national needs or
eliminated entirely.
The Fruit and Vegetable Industries
Again, the fruit and vegetable industries have followed trends witnessed
in other segements of agriculture. Production has shifted to decentralized, opti-
mum areas far removed from centers of consumption. Consequently, transportation
and energy considerations have become important determinants in industry planning
and future industry organization.
Initiation of the 55 mile per hour speed limit has reduced the trucking
industry's capacity and efficiency. Truck size and weight restrictions have added
to the cost of motor transportation.
In the rail transportation sector, problems have developed from:
(1) inadequate railcare supply, (2) rail line abandonments, (3) deteriorating
roadbed conditions, (4) counterproductive regulations and (5) insolvent rail
carrier companies.
Future production planning will most certainly emphasize energy con-
siderations. As energy resources become more scarce, intensive crop production
will receive higher priority in the planning process for individual landowners.
Generally, the next decade will favor moderate relocation of selected
segements of the fruit and vegetable industries back to areas in closer proximity
to centers of consumption. The Midwest could be a major beneficiary of the
relocation process, providing efforts are made early to accomodate these selected
production shifts.
Dr. Glenn H. Sullivan is Professor of Horticulture and a speoialist in Eortiaulture
\ Economics at Purdue University. This is the text of a speech presented at the
1980 Illinois Fruit and Vegetable Growers Annual Meeting.
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MANAGING A VEGETABLE OPERATION FOR PROFIT
Myron P. Kelsey
Managing a vegetable farm to show a profit is more than just planting
seeds, caring for, and harvesting a crop. It involves using hundreds of thousands
of dollars of capital, thousands of hours of labor and effectively blending them
in the production of vegetable crops which are sold at prices that provide a
better than market rate of return for the capital, labor and management involved.
An evaluation of a vegetable business needs to start with a close exami-
nation of the current overall business statements, and then can expand in greater
depth as required. The objective is to determine the areas of financial and oper-
ating strength and weakness. You then build on your strengths and shore up your
weaknesses.
The comparative financial statement in our starting point where we have
a beginning of year and end of year statement. Ratios to look at are change in
net worth, percentage increase in net worth, total debt to asset ratio and short
term and long term debt to asset ratios.
The earnings statement shows the profitability during a specific operat-
ing period. A schedule 1040F is a form of earnings statement without the inven-
tory adjustments. The big concern with an earnings statement is how do we evalu-
ate the profitability when it is a single return to capital, operator labor and
management. Traditional procedures are utilized by economists to calculate labor
income, management income and rate earned on investment. Another useful factor is
the percent your net profit is of gross farm income.
A key statement for evaluating the flow of cash into and out of the
business is the cash flow. Evaluating last years cash flow statement can help
pinpoint the reasons for any cash binds tha occurred in the business. A projec-
tion for the coming year can determine potential shortages of cash, therefore when
borrowed funds are needed, and when they can be repaid. It can also give a better
indication if, and when, funds may be available, for capital purchases. Manage-
ment of cash flow - investing positive balances at current high interest rates and
borrowing where profitable and necessary - is turning out to be a key element in
todays farm operations. Recently I met with the partners in a large vegetable
operation. Their statement was, "10 years ago we had repaid our operating capital
by mid-June, this past year it was early August, and this year it will be late-
August. Next year it may be September." They need to really evaluate the reason
for this drastic change in borrowed cash requirements.
Another key element in farm operations is the evaluation of investments,
in other words control of capital costs. A useful little jingle is "borrow for
investments only where it will produce income." In today's mechanized agriculture
it is too easy to become over invested.
The next stage of cost and income analysis is to evaluate the productive
enterprises within the farm business. One starting point is a breakdown of direct
cash expenses such as the Telplan Tomato Cost Budgets. The evaluation here is to
select that combination and size of enterprises that will fully utilize operator
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labor, land and equipment and return the greatest net cash income to cover the
overhead costs such as depriciation, taxes and return on real estate.
Some costs analysts have put together enterprise budgets to reflect
these direct costs plus an allocation for overhead as well. Examples are the MSU
enterprise costs fact sheets and Cornell cost accounts. To be useful these costs
need to give you enough information so that you can use the same procedure to
develop your own costs for conparison.
If you attempt to develop your costs, a format which includes separate
columns for labor, machinery and materials is useful. Then the quantity and
dollar value of each acreage is assigned for each separate growing operation. In
assigning dollar costs to labor, recognize that a basic wage for employees must
also include other fringe items such as social security, workers compensation, and
where applicable unemployment and health insurance and housing.
Machinery costs are more difficult. An average per acre cost such as
the 1979 figure of $59 per acre from New York costs accounts^ or your own per acre
cost is one answer. Another is to utilize average hourly costs for equipment use
such as the estimated machinery costs published by Iowa State University. ^
To these variable growing costs should also be added variable harvest
costs and overhead costs such as machinery depriciation, taxes and interest costs.
In using cost figures for management purposes several things should be
kept in mind. First, recognize that per unit costs such as per bushel or per
hundred weight vary considerably with yield per acre while costs per acre may have
little variation from field to field or farm to farm.
Second, recognize that future costs may be yery different from past
costs both from changes in practices and materials but also cost changes as shown
by the cost price indexes in Table 1 for the past few years.
Third, in evaluating production and harvesting costs it is worth recog-
nizing which costs are the large ones and therefore worth working on most inten-
sively to improve efficiency. In apple production, harvesting labor makes up 40%
of total costs, machinery 21% and chemicals 17%.
Another approach to cost evaluation is to look at the cost centers with-
in the business and evaluate their efficiency in achieving a profitable business.
Some suggested centers are marketing, crop production, labor utilization, machin-
ery services, cost control and cash management.
Profitably managing a vegetable farm business takes management time.
Some portion of that time should be utilized in taking an analytical look at your
farm accounts to determine the strengths and weaknesses within your business so
you know better where to concentrate your management efforts for improved profits
in 1982.
Ipruit and Vegetable Crops Costs and Returns from Farm Cost Accounts, Darwin P.
Snyder, AE Res 80-26, Cornell University, October 1980.
^Estimated Costs of Crop Production in Iowa, FM-1712, William Edwards, January
1981, Cooperative Extension Service, Ames, lA 50011.
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Table 1. Prices Received and Paid by Farmers, 1977-81
1977 1978 1979 1980 1981
Prices Received:
Fruits
Vegetables
All Agr. Products
Prices Paid:
Production Items
Feed
Feeder Livestock
Chemicals
Fertilizer
Fuels & Energy
Farm/Motor Supplies
Autos & Trucks
Tractors
Bui Iding & Fencing
Services & Cash Rent
Prod. Items, Interest
Taxes & Wages
—Percent change from previous year
—
25.9 47.8 -0.4 -12.2 -3
9.2 4.8 5.0 2.6 16
-1.5
4.8
15.1
8.8
14.5
15.0
2.2
3.6 8.5 14.7 11.4 8
-2.4 2.0 11.8 12.6 10
2.9 39.6 32.4 -4.0 -5
-9.8 -6.2 2.0 6.7 9
-2.2 -0.6 8.3 24.4 9
7.9 5.3 29.8 37.7 13
0.5 3.9 10.5 17.0 10
10.4 5.8 10.3 5.5 15
9.4 9.1 11.5 11.9 11
6.5 7.8 9.8 7.8 6
8.5 6.8 9.9 10.2 10
11.8
f - forecast
Myron P. Kelsey is Professor of Agricultural Eoonomios at Michigan State Univer-
sity. He presented this pa:per at the 1982 Illinois Fruit and Vegetable Growers
Annual Meeting.
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BACTERIAL SPOT OF PEPPER AND TOMATO - RESEARCH AND PROGRESS
Barry J. Jacobsen
The bacterial spot disease caused by the bacterium Xanthomonas
vesicatoria has long caused problems for pepper and tomato growers throughout the
USA. Epiphytotics in 1978, 1979 and 1980 raised fundamental questions about the
epidemiology of this and control of the disease. Review of the literature provid-
ed some information on chemical control, host range, the identification of races,
sources of resistance, and general information on the mode of infection and condi-
tions under which infections occur.
Disease Symptoms
Pepper
Initial symptoms of infection on young leaves are small pale green
pimples usually appearing first on the underside of leaves. The first noticeable
sign on older leaves are dark green water soaked spots. Tissue in the infected
area collapses and dies within a few days. Symptom development is fastest at
temperatures over 80° F (23°C). Symptom development is sery slow at temperatures
less than 70°F (2rC). Spots vary in size from 1-10 mm (0.03 - 0.25 inches) in
diameter and dark brown lesions are usually bordered with watersoaked tissue.
Lesions may coalesce to form larger dead areas of irregular shape, but large areas
of the leaf are rarely killed. If infections are abundant, leaf drop is common.
Often leaves fall before turning yellow.
Stem symptoms are rather inconspicuous. Stem infections are evident as
small, elongated raised cankers that develop in much the same way as leaf lesions.
Fruit infections are easily seen. Lesions are circular and 2-5 mm
(1/16-1/8 inches) in diameter and have a raised cracked and roughened surface
giving them a wart-like appearance. Lesions are initially pale green, turning
brown -black with age. Secondary fungi and bacteria frequently invade bacterial
spot infected fruit resulting in total fruit decay.
The Causal Organism
Bacterial spot of pepper and tomato is caused by the bacterium
Xanthomonas vesicatoria (Dioge) Dowson (XV). Four diffrent pathotypes are cur-
rently recognized. These pathotypes are based on the symptoms caused on tomato,
PI 163192 or Florida VR2 pepper and Early California Wonder Pepper. Pathotypes
are differentiated in Table 1.
To date only pathotypes 1 and 3 have been identified when isolates from
pepper and tomato collected throughout Illinois have been classified. Race 1 is
the most common race in Illinois. Pathotypes 1, 2, and 3 have been identified
from samples taken in plant beds in Tifton, Georgia. To date a total of 26 iso-
lates have been checked for pathotype.
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Table 1. Pathotypes of Xanthomas vesicatoria
Pathotype (Race)
Disease reaction on
Tomato Florida VR2 or PI 163192 Early Calwonder
Pepper Pepper
si
s
s
R
R
S
S
S
R
S
^S = susceptible, R = resistant
Work by Drs. A. A. Cook and R. E. Stall at the University of Florida has
shown that pathotype 1 (race 1) is the most predominant worldwide on pepper. They
report Pathotype 2 (race 2) has been identified in Florida, Guadaloupe, and
Brazil. In addition, this author has found race 2 in plant beds in the Tifton,
Georgia area. Since transplants are shipped throughout the USA from this area it
is likely races 1 and 2 can now be found nationwide.
The tomato race (race 3) can be found wherever tomatoes are grown. Race
4 is theorized and has not yet been identified.
Host range
In addition to pepper
These are listed in Table 2.
and tomato other hosts have been identified,
Table 2. Hosts Other Than Pepper and Tomato of Xanthomonas vesicatoria
Black nightshade
Nightshade
Buffalo burr
Ground cherry
Jimson weed
Chinese boxthorn
Matrimony vine
Henbane
( Solanum nigrum )
{S. dulcamara )
{S, rostratum )
( Physales minima )
( Daturia stromonium)
(Lycium chinense )
{I, halimifolium )
( Hyosyamus niger )
Epidemiology
There are several potential sources of primary (initial) inoculum for
the bacterial spot disease. These are: (1) infected or infested seed, (2) inocu-
lum which has overwintered in infected crop residue or, on wheat roots, (3) inocu-
lum which has overwintered on or in weeds and is blown in aerosol form into the
field, (4) infected or infested transplants, and inoculum brought into the field
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by man, animals, or machinery. Secondary spread in the field is primarily by
splashing water, wind driven rain, or by workers, animals, or equipment moving
amongst wet plants.
Infection is favored by relatively high temperatures. Infection and
symptom development is favored by temperatures between 77°F and 86°F (25° - 30°C).
In our greenhouse work consistant infections could not be obtained if temperatures
were less than 75°F (23.8°C). We were unable to obtain infections without wound-
ing. This has also been reported by other workers. Under ideal conditions dis-
tinguishable symptoms develop often 7-15 days. However, recent research has shown
that this organism can exist as an epiphytic until conditions favor infection.
Epiphytic behavior by X^. vesicatoria (XV) has not been previously
reported, but it has been for many other bacterial pathogens. An epiphytic patho-
gen like XV can survive long periods on leaves without causing symptoms. When
environmental conditions favor infection the organism becomes a pathogen.
Evidence for epiphytic behavior by XV was obtained from field and green-
house experiments. Field experiments were undertaken in plant beds in the Tifton,
Georgia area. A total of 330 leaves were sampled for XV. XV races 1, 2 and 3
were isolated from 21 samples of symptomless leaves of both pepper and tomato.
Races 1 and 3 were the predominant races isolated from pepper and tomato trans-
plants.
In greenhouse experiments where plants were inoculated and grown under
cool (approximately 60°F - 70°F) dry conditions, no symptoms developed but XV
could be isolated from leaf washings 1, 2, 3 and 4 weeks later. This shows that
the organism can survive unfavorable periods as an epiphyte on the surface of
leaves. We are currently planning to study the exact conditions which allow XV to
change from an epiphyte to a pathogen. Epiphytic behavior by XV helps to explain
the sudden appearance of the disease uniformly in a production area.
Fruit infections have not been studied in our experiments but have been
studied by others. Pepper fruits are susceptible to infection only during a short
time in the early development of fruit. Wounding was not necessary. Tomato fruit
are most typically infected only when young but near mature fruits can be infected
if wounded.
Control
Control programs should be oriented at elimination of sources of primary
inoculum and minimizing secondary spread. Research work has provided the means to
do both.
1. Infected or Infested Seed : XV can remain viable on or in seed for 1-6 years
depending on how seed is stored. This source of infection can be eliminated by
either hot water or sodium hypochlorite seed soaks (see circular 1184, Vegetable
Disease Management for Commercial Vegetable Growers for details). All pepper and
tomato seed should be treated before planting.
2. Overwintering Inoculum on Crop Residues, Wheat or Weed Hosts : This source of
primary inoculum can be dealt with by practicing crop rotations of 3 or more years
where wheat, pepper, or tomato are not grown during the rotation period. Care
must be taken to avoid situations where drainage from fields infected within the
past 3 years can move to new fields.
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Weed hosts should be eliminated in and around production fields. Con-
trol in field borders may be critical in areas where the disease has occured
previously.
3. Movement in Aerosols and Infection Through Wounds : Bacterial plant pathogens
have been shown to move in winds as aerosols for more than one mile. XV apparent-
ly reguires wounds for infection. Infections through wounds or infections origi-
nating from wind blown aerosols can be minimized by providing windbreaks. The
practice of planting peppers in long narrow strips protected by trees or early
planted corn appears to provide some control.
4. Transplants : Transplants should be grown only from hot water or sodium hypo-
chlorite soaked seeds. Recommended crop rotation practices should be observed.
In addition, plants should be sprayed regularly with streptomycin plus maneb and
copper. Sprays should begin with the first true leaf and continue until plants
are pulled. No work should be done in plant beds when plants are wet. Only
"certified plants" with tags in each crate should be purchased. Non certified
plants should be avoided.
5. Equipment : Equipment used in infected fields should be disinfected.
6. The Production field : No work should be done when plants are wet. Fields
should be sprayed with maneb and copper on a weekly basis. The spray mix should
be agitated in the tank for 45 - 60 minutes. Research data has shown that this
mixing improves the efficasy of copper in controlling XV. It should be remembered
that copper will only slow disease spread and that under warm (75°F to 86°F), wet
conditions sprays are relatively ineffective. The influence of copper and maneb
sprays on the epiphytic phase has not been determined. However, we suggest that
young transplants be sprayed for 1-3 weeks after planting.
7. Influence of fertility : Recent work by J. B. Jones, S. S. Woltz, and J. P.
Jones at the University of Florida has shown that higher levels of magnesium in
tissues results in higher disease severity. High levels of potash fertility and
potash tissue levels had lower disease severity than lower levels. High potash
levels were correlated with higher chloride ion levels. Higher chloride levels
may retard disease development.
This work would indicate that growers should be sure potash levels are
adequate to high in pepper and tomato production fields.
8. Resistance : There are no resistant varieties available for use by Illinois
growers. Resistant germ plasm is being developed at the University of Florida.
This germ plasm is being developed from "wild" type peppers including Capsicum
chacoense
, C^. frutescens , and C^. annum (a non bell type pepper). We are cooperat-
ing with the Florida breeders in a variety development program.
Resistance is available in tomato but is not currently available in
outstanding horticultural types.
I
Barry J, Jaoobsen is extension specialist in the Department of Plccnt Patholoqy and
assoo^ate professor of horticulture.
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ECONOMIC FEASIBILITY OF SLITTED ROW COVERS
ON MUSKMELONS TO PROMOTE EARLINESS AND YIELD
Alvin W. ]^ai'ven and John M. Gevber
An obvious advantage of earlier muskmelon yields in Illinois is the
premium price they are awarded. A relatively new method of obtaining earlier
muskmelon yields involves using clear plastic slitted row covers, which give young
melon plants an artificially more optimum environment. The purpose of this study
is to determine if the earlier and/or extra yield obtaining by using slitted row
covers will justify its extra costs and labor. The slitted row covers are compar-
ed to black plastic mulch and bare ground treatments.
Methods and Materials
Design:
Variety - 'Gold Star'
Planting date - May 17, 2-week old plants
Location - Warrenland Farm; Lei and, IL, DeKalb County
Soil type - Drummer silt loam
Plot size - Each plot consisted of four 110 ft. rows spaced 6 ft. apart with
plants set 2 ft. apart in rows
Treatments:
1. Check. Melon plants were hand planted into bare soil.
2* Black Plastic Mulch . Three-foot wide black plastic was layed on level
ground. Holes were punched in the plastic at specified intervals and
melon plants were hand planted.
3^ Bl ack Plastic Mulch plus Slitted Row Cover . Black plastic was layed and
plants were planted as in treatment 2. Wire hoops (5 ft. long) made of
No. 9 wire were placed over the black plastic at 5 ft. intervals and a
^ slitted clear plastic sheet (5 ft. wide) was stretched over the hoops.
The ends and sides of the row cover were held down with soil creating a
plastic tunnel.
Results:
Cool, cloudy, and very wet weather persisted for the first 2-3 weeks,
causing very slow growth, and ultimately resulting in an overall lateness of
maturity. Survival and growth were significantly increased by the row cover.
The row cover also increased both total and early yields (Table 1).
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Table 1. Survival, flowering, growth and yields of muskmelons.
Black Slitted
Treatment Bare ground Plastic Mulch Row Cover^
Percent survival^ 59% 50%3 91%
Days to first flower 17 15 10
Days to 50% flowering 22 21 17
Avg. size plant at row
cover removal^ 2" 2" 4"
Yield (No. per acre)^ >
Total - Large 561 1815 2475
Small 182 1551 2261
Total 743 3366 4686
Early - Large 50 627 1881
Small 429 1502
Total 50 1056 3383
Irow covers were removed on June 7, 21 days post-plant
^May 19th hail storm accounted for 8% death-loss on bare ground and a 7% loss on
black plastic. Row covers protected plants from hail.
^A slight dip down the center of the plastic mulch caused a 10-15% death-loss from
drowning due to excessive rainfall
^Surviving plants only: Avg. size of plants at planting was 1-1/2"
^Total yield is from Aug. 15-Sept. 3; early yield is from Aug. 15-Aug. 24. Large
averaged 4-3/4 lbs.; small averaged 3-1/2 lbs.
At 75(1: ea., an increase in yield of 965 melons would be required to
meet the cost of using row covers. A comparison of yields from experimental plots
in 5 locations in Illinois over a 2-year period has resulted in an average in-
crease due to slitted row covers of 1837 melons per acre*. Dividing the number of
additional melons by the cost of using the row cover (from Table 2), these melons
averaged 39i ea. to produce.
*The locations were Urbana (1981), Dixon Springs (1982), St. Charles (1982),
St. Anne (1982), and Leland (1982). The results of these individual studies
are available in the following reports: Proceedings of the 1982 Illinois Vege-
table Growers Schools. Hort. Series 31. University of Illinois 1981.
Horticulture at the Dixon Springs Agricultural Research Center, Hort. Series
39, University of Illinois, 1982.
Northern Illinois Vegetable Research Report, Hort Series 38, University of
Illinois, 1982.
26
$525.00
2.0 33.85
1.0 3.35
8.0 26.80
20.0 67.00
12.95 43.38
7.0 23.45
Table 2. Additional expense due to slitted row cover (per acre)
Item Labor (hrs/acre) Cost-
Plastic row covers (fifteen 500 ft. rolls)
No. 9 wire hoops (1,452 hoops)^
Labor (per acre basis)
To open trenches for buying edge of row covers
To set wire hoops in ground
To lay plastic cover and bury edges^
Extra labor to spray under plastic^
To remove plastic and hoops
Total labor and expenses 50.95 $722.83
^Labor was figured at minimum wage - $3.35/hr.
^Includes labor to cut the wire into 5 ft. lengths. The labor and cost figures
have been depreciated over seven years (straight line) i.e., labor and cost
figures are one-seventh the total
^This procedure requires 4 people
^From Table 3
The following two practices have potential for reducing the cost of
using slitted row covers:
1. Some of the row cover was saved and rolled back up in an attempt to use it
again next year. The extra labor for this procedure was 6 hrs/acre or about
$20. If the row cover can effectively be used next year a savings of approxi-
mately $250 per year would be obtained.
2. If Furidan is cleared for use on muskmelons, the task of spraying Seven to
control cucumber beetles would be eliminated. The cost of Furadan per acre on
muskmelons is $14.50.
Various methods of spraying under the row cover to control cucumber
beetle feeding were evaluated. A boom sprayer could not be used effectively on
the row covers. The additional labor required due to the row cover was calculated
by subtracting the time required for spraying exposed plants from the time for
spraying under the row covers by hand. Other methods of applying insecticide
under the row cover were also compared. The hand-held pressure sprayer required
the least time (Table 3).
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Table 3. Labor of various spraying methods
Treatment Method
Labor (hrs/
acre)
Bare ground or black plastic
Bare ground or black plastic
Slitted row cover
Slitted row cover
Slitted row cover
Sprayer boom or tractor 1.60*
Hand-held pressure sprayer (normal) 5.20
Hand-held pressure sprayer (normal) 14.55*
Hand-held pressure sprayer (jet stream) 21.75
Hand-held duster 28.95
*The difference between these two figures is the extra labor required to spray
under the plastic. Melons under the plastic were sprayed 3 times. The other
melons were sprayed 4 times because rain washed the Sevin insecticide off of the
uncovered plants.
Conclusion
Using slitted clear plastic row covers only to increase muskmelon yield
is questionable; according to research thus far, extra melons from row covers cost
about the same to produce as conventional methods. However, where a premium price
can be obtained for early melons, row covers should be tried. Black plastic mulch
however, consistantly increases both early and total yield of muskmelons grown in
northern regions.
Atvin W. Warren is a student at the University of Illinois and John M. Gerber is
Extension Specialist in Vegetable Crops and Assistant Professor of Horticulture.
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MAINTAINING VIABILITY IN STORED HORSERADISH
( Armoracia rusticana ) SEED
D. K. Horwitz and A. M. Rhodes
Horseradish is a hardy perennial herb belonging to the Cruciferae
family. Its pungent fleshy roots are used as a condiment with meat and fish.
Illinois produces 60% of the U.S. horseradish crop. Production is concentrated in
the Mississippi River Bottoms east of E. St. Louis.
Before the turn of the century horseradish was thought to be seed
sterile. However, in 1909 viable seed was obtained by a Polish botanist,
Brzenzinski. Since then viable seeds have been obtained by other researchers.
Plant breeders at the Illinois Agricultural Experiment Station have been success-
ful in crossing many horseradish cultivars and obtaining viable seed. However,
horseradish seed cannot be stored more than several months at ambient temperature
and humidity. Under these conditions seed stored for 6 months or more germiantes
\Qry poorly. Because of this, seed harvested for the horseradish breeding program
was planted immediately after being collected. The percent germination for fresh-
ly harvested horseradish seed ranges from 55-65 percent. This study was conducted
to evaluate storage procedures for horseradish seed.
Methods
Six treatments with 2 replications were tested for storing horseradish
seed. These were: 1) at room temperature (25°C) in bottles and; 2) in envelopes;
3) in the refrigerator (4°C) in bottles and; 4) in envelopes; 5) in the deep
freeze (-80°C), and; 6) in liquid nitrogen (-186°C). Each replicate had 50 seeds
per treatment. The seeds were taken out of storage after a year and germinated in
moist vermiculite.
Results
Horseradish seeds which had been stored at room temperature in envelopes
still germinated although not as well as fresh seed. Seeds stored in bottles
seemed to retain more viability than those stored in envelopes (Table 1). Storing
seed in bottles prevents sudden moisture changes in the seed.
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Table 1. Comparisons of the Percent Germination of Horseradish Seed After One
Year's Storage Under Six Conditions
Storage Conditions Germination*
Room Temperature 25°C
envelopes 33
bottles 59
Refrigerator 4°C
envelopes
,
97
bottles 96
Freezer - 80°C 95
Liquid Nitrogen - 186°C 90
*Data are the mean of 2 replicates.
Seeds stored a year in the cold treatments germinated yery well. The
percent germination was higher than that of fresh seeds, suggesting that horse-
radish seed may have a dormancy mechanism that can be broken by stratification.
During the experiment it was noticed that stored horseradish seed
germinated over a period of 4 months. An average of 20% of the seeds which
germinated did so after 10 days. Fresh seed on the other hand germinated over a
relatively short time and only 7% of the seeds which germinated did so after the
first 10 days following planting. The slow germination rate of stored seed may
account for some of the "great loss in viability" of horseradish seed observed by
previous workers.
D. K, Horwitz is a graduate student of hortioulture and A. M. Rhodes is a
-professor of horticulture
,
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CROP PERFORMANCE AND ECONOMIC RETURNS OF
TWO INTERCROPPING SYSTEMS FOR VEGETABLES
James E. Brown, John M. Gevber and Walter E. Splittstoesser
There is an increased demand for the world's food supply due to a rising
population. One approach to help alleviate this demand is to increase crop pro-
ductivity per land unit area on a small scale with attention directed to the small
farmers using an intercropping system (2,3,4). These systems may become more
useful in the U.S. as soil erosion and urban sprawl reduce agricultural land.
The objectives of this study were to: 1) compare crop performance using
an intercropping system with the same vegetables monocropped, and 2) evaluate
economic returns and production costs of the two systems.
PART I: MUSKMELONS AND COLLARDS
Materials and Methods
This study consisted of the following treatments: 1) muskmelons inter-
cropped with col lards, 2) muskmelons grown alone, and 3) col lards grown alone.
Black plastic (3 feet wide, 3mm thick) was applied to 5 rows, 30 feet long, each 6
feet apart. Holes were punched at 2 feet intervals and 'Gold Star' muskmelons
were transplanted. For the intercropped treatment, 'Vates' col lards were seeded
18 inches apart in 4 double rows between each row of black plastic. The monocul-
ture plots used the same spacing for melons as the intercropped plots, but
col lards were seeded in 5 single rows, 30 feet long, with 38 inches between rows.
Weed and pest control were according to recommended practices with 5% granular
Dacthal as the herbicide. There were 4 replications per treatment (1).
Results
Under the intercropped system, the number of muskmelons produced per
acre was reduced slightly, but this was not statistically significant when com-
pared to the monocropped system. Col lard yields were similar under both cropping
systems (Table 1 ).
Table 1. Crop Yield from Two Cropping Systems
Cropping Marketable Crop Yield
System Muskmelons (No.) Collards (Ibs.T
Intercrop 4,053 8,562
Monocrop 5,380 9,939
Total production costs were highest with the intercropped system as
compared to either crop grown alone. The average itemized costs for all systems
were: cash expense (seed, fertilizer, herbicide, etc.), 64%; machine operating
cost (fuel, repairs), 7%; and labor cost (hired and family labor), 29% (Table 2).
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Table 2. Crop Production Cost as Influenced by Two Cropping Systems
Production Cos t/Acre ($)*
Crop
Cash
Expense
Machine Oper-
ating Cost
Labor
Cost
Total
Cost
505.03
358.10
863.13
497.38
444.05
_Tn'f"ov'r")^nn — — — — — — — -
Muskmelons+
Col lards
Sum
— iilLci CI up ~~~~~~-
53.30
22.64
75.94
—
—Mrt nrtr^KTtn— — — — ———
.
236.50
151.90
388.40
794.83
532.64
1,327.47
Muskmelons alone
Col lards alone
— "rnjilUci up
55.14
50.81
212.65
198.55
765.17
693.41
*Total cost does not include land ownership or rental
Crop net returns were not significantly different (0.05 level of proba-
bility) between treatments regardless of cropping system (Table 3). The intercrop
combination described can be grown with success. Crop yields and net returns
using this system were comparable to either crop produced alone.
Table 3. Crop Net Revenue from Two Cropping Systems
Net Revenue/Acre ($)*
Crop Retail Wholesale
•Intercrop-
Muskmelons 2,244.92 745.31
Col lards 2,454.06 1,008.52
Sum 4,608.98 1,753.83
Monocrop
Muskmelons alone 3,269.38 1,279.23
Collards alone 2,785.24 1,095.61
*Retail: Muskmelon, 75i per melon; collards, 3Si per pound. Wholesale:
Muskmelons, 3Bi per melon; collards, 18i per pound.
PART TWO: CAGED TOMATOES AND CABBAGE
Materials and Methods
Treatments used in this study consisted of the following: 1) cabbage
intercropped with caged tomatoes; 2) cabbage grown alone; and 3) tomatoes grown
alone. 'Sun-up' cabbage was transplanted in 4 rows, 30 feet long with plants 12
inches apart. 'Jet Star' tomatoes were transplanted in 5 rows, 30 feet long with
plants 30 inches apart and rows 38 inches apart. The intercropped plots had cab-
bage rows alternated with tomatoes at the same spacing as in the monoculture
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plots. Weed and pest control were according to recommended practices with Treflan
as the herbicide. There were 4 replications of each treatment (1).
Results
Cabbage produced equally well under both cropping systems. Tomato yield
on the intercropped system was significantly less than the monocropped system
(Table 4).
Table 4. Crop Yield from Two Cropping Systems
Cropping Crop Yield Acre/(tons)
System Cabbage Tomatoes
Intercrop
Monocrop
10.2 a* 38.7 b*
10.2 a 55.8 a
*Values in column with same letters are not significant at the 0.05 level
Total production costs of growing tomatoes alone was slightly higher
than the cabbage-tomato combination (Table 5) due to higher yields. Costs for
cabbage intercropped with tomatoes did not vary significantly from monocropped
cabbage. The average itemized production costs for all systems were: cash
expense (cages, seed, fertilizer, etc.), 54%; machine operating cost (fuel,
repairs), 3%; and labor cost (hired and family labor), 43%.
Table 5. Crop Production Costs as Influenced by Two Cropping Systems.
Production Cost/Acre ($)*
Crop
Cash
Expense
Machine Op
ating Cc
er-
)St
Labor
Cost
Total
Cost
Sum
534.20
3,227.05
3,761.25
— Tntprrmn— — — — ———
-
Cabbage
Tomatoes
23.41
170.10
193.51
—
—M/^nr\pt^r>n — — — ——-__
227.80
2,848.35
3.076.15
785.41
6,245.50
7,030.91
Cabbage alone
Tomatoes alone
586.25
4,079.80
"rnjilUci up ~~-~—
59.17
221.88
217.90
3,214.30
863.32
7,515.98
*Total cost does not include land ownership or rental
Economic returns were significantly higher with tomatoes grown alone
compared to that intercropped (Table 6). Cabbage showed similar returns on both
croppings systems.
33
Table 6. Crop Net Revenue from Two Cropping Systems
Net Revenue/Acre ($)*
Crop Retail Wholesale
Intercrop-
Cabbage 5,304.59 b* 2,259.59 d**
Tomatoes 24,730.50 c 9,242.50 c
Sum 30,035.09 b 11,508.50 c
-Monocrop-
Cabbage alone 5,226.68 d 2,181.68 d
Tomatoes alone 37,099.62 a 14,791.82 a
*Retail: Cabbage, 30(1: per pound; tomatoes, 404 per pound. Wholesale: Cabbage,
15(j: per pound; tomatoes, 20i per pound.
**Values in columns with same letter are not significant at the 0.05 level of
probabi lity.
Conclusions
Study evaluation suggests using both intercropping systems as an alter-
native to conventional methods. Integrated systems may allow growers an option of
crop production with a potential increase in crop yield and net returns per land
unit area. This may be accomplished with similar production costs on half the
amount of land required for either crop grown alone.
James E. Brown is a graduate student in Uovticulture; John M. Gerher is an exten-
sion specialist in vegetable crops and Assistant Professor in the Department of
Horticulture and Walter E. Splittstoesser is Professor of Plant Physiology in the
Department of Horticulture.
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ECONOMIC RESULTS AND CROP PERFORMANCE OF
SEVERAL DOUBLE CROPPING SYSTEMS FOR VEGETABLES
James E. Brown, John M. Gerber and Walter E. Splittstoessev
World food shortages and prospects of inadequate supplies in the future
have forced accelerated interest in cropping systems which may have potentials of
increasing crop yields and profits per land unit area (1, 2, 3, 4). This study
uses the doublecrop system in an effort to help solve this problem.
The objectives of this study were: 1) to compare the performance and
productivity of vegetable crops using both monocropping and doublecropping
systems; and 2) to determine the difference in economic returns and production
costs, if any, between the two systems as they relate to the small farmer.
PART ONE: SWEET CORN AND SNAPBEANS
Materials and Methods
This study used 4 replications of the following treatments: 1) spring
sweet corn followed by fall snapbeans; 2) spring sweet corn alone; and 3) fall
snapbeans alone. 'Sundance' sweet corn was direct seeded in 5 rows, 30 feet long
and 38 inches apart on May 29, 1981. The doublecropped and monocropped sweet corn
were harvested on July 30, 1981. After a 3 day land preparation period, 'Bush
Blue Lake' snapbeans were seeded on the same land area on August 4, 1981. Both
monocropped and doublecropped snapbeans were harvested on September 26 and
October 1, 1981. Plots were irrigated as needed. Weed and pest control were
according to recommended practices with Basagran as the herbicide.
Results and Discussion
Sweet corn yields from both cropping systems were comparable (Table 1).
Little difference in yield between systems was expected since the corn on both
systems was harvested the same day.
When comparing crop yields of fall snapbeans between both systems, no
significant difference occured. Crops on both systems were harvested at the same
t i me s
.
Table 1. Crop Yields as Influenced by Two Cropping Systems
Cropping Marketable Crop Yield
System Sweet Corn Snapbeans
(dozens/A) (lbs. /A)
Doublecrop 1,271 3,533
Monocrop 1,191 2,686
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The total cost to produce spring sweet corn and fall snapbeans under the
monoculture system was $473.58 and $405.97, respectively, less than the combined
cost to produce both crops using the doublecrop system (Table 2). This higher
cost for the double crop system occured because the two crop operations were
conducted on the same land unit area which doubled the cost.
Percentages of itemized total costs averaged over all systems were:
cash expense (seeds, fertilizer, insecticides, etc.), 51%; machine operating cost
(fuel, repairs, maintenance), 11%; and labor cost (hired and family labor), 38%.
Table 2. Production Cost of Spring Sweet Corn and Fall Snapbeans as Influenced by
Two Cropping Systems
Production Cos t/Acre ($)*
Crop
Cash
Expense
Machine Oper-
ating Cost
Labor
Cost
Total
Cost
Spring Sweet Corn
Fall Snapbeans
Sum
199.73
226.38
426.11
191.93
213.18
47.11
40.16
87.27
.
_Mn nnpy^nn — — — •.•._ — _ — —
-
116.90
199.24
316.14
363.74
465.78
829.52
Spring Sweet Corn
Fall Snapbeans
47.11
43.56
116.90
166.81
355.94
423.55
*Total cost does not include land ownership or rental
Net returns from monocropped sweet corn at estimated retail and whole-
sale prices resulted in $1,236.27 and $399.01 respectively less than the sum
revenue from the doublecropped system (Table 3). Monocropped snapbeans had net
returns of $1,881.68, when sold retail and $742.09, wholesale, less than the
amount obtained from both crops when they were doublecropped. Less profit from
the monocropped system suggests the use of the doublecrop method of operation for
profit maximization.
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Table 3. Crop Net Revenue as Influenced by Two Cropping Systems
Crop
Net Revenue/Acre ($)*
Retail Wholesale
Spring Sweet Corn
Fall Snapbeans
Sum
Spring Sweet Corn
Fall Snapbeans
Doublecrop-
1,542.76
M24.07
2,666.83
589.51
346.81
936.32
-Monocrop-
1,430.56
785.15
537.31
194.23
*Retai 1 : Spring Sweet Corn, $1.50 per dozen; Fall Snapbeans, 45i per pound.
Wholesale: Spring Sweet Corn, 75i per dozen; Fall Snapbeans, 23i per pound,
PART TWO: SUMMER SQUASH AND BROCCOLI
Materials and Methods
38 inches apart
ocurred between
squash began on
August 28, 1981
This study consisted of the following treatments: 1) summer squash
followed by fall broccoli; 2) summer squash alone; and 3) fall broccoli alone.
'Zucchini Elite' summer squash was field transplanted in 5 rows, 30 feet long and
on May 16, 1981. Seven harvests of doublecropped summer squash
June 27 to July 23, 1981. Harvesting of the monocropped summer
the same date as the doublecropped system but continued through
Following the doublecropped squash harvest period and land
preparation, fall broccoli was transplanted August 3, 1981 on the same land area
where the squash was planted and was harvested 3 times between September 26 and
October 22, 1981. Broccoli, monocropped, was harvested on the same dates as the
doublecropped system. Plots were irrigated as needed. Pest and weed control were
according to recommended practices with 5% granular Dacthal as the herbicide.
There were 4 replications of each treatment.
Results and Discussion
Summer squash yield from the doublecrop system was signif icanttly less
than that produced from the monocrop system (Table 4). This reduction in yield
was due to the termination of crop production early in the harvest period to allow
enough time for fall broccoli to be produced on the same land area unit during
that particular growing season.
As expected, no significant reduction in yield occurred with fall
broccoli, when comparing cropping systems. The lack of a yield difference between
systems occured because fall broccoli on both systems was allowed the same amount
of growing time from establishment to harvest.
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Table 4. Yields of Summer Squash and Fall Broccoli as Influenced by Two Cropping
Systems
Cropping
System
Marketable Crop Yield/Acre
Summer Squash - (lbs) - Fall Broccoli (heads)
Doublecrop
Monocrop
39,446 7,696
62,678 6,921
Total cost to produce summer squash in monoculture was $614.39 greater
than the combined cost to produce both crops using the doublecrop system (Table
5). This higher production cost to produce monocrop summer squash was due to a
longer harvesting period with increased costs charged mostly to cash expenses and
labor cost. The average itemized costs for all systems were: cash expense (seed,
fertilizer, baskets, herbicides, etc.), 49%; machine operating costs (fuel,
repairs), b%; and labor cost (hired and family labor), 46%.
Table 5. Production Cost of Summer Squash and Fall Broccoli as Influenced by Two
Cropping Systems
Crop
Production Cost/Acre ($)*
Cash
Expense
Machine Oper- Labor
ating Cost Cost
Total
Cost
Doublecrop-
Summer Squash
Fall Broccoli
1,156.17
245.12
Sum 1,401.29
83.94
64.70
148.64
767.05
301.30
1,068.35
2,007.16
611.12
2,618.28
-Monocrop-
Summer Squash
Fall Broccoli
1,495.62
257.12
145.50
64.70
1,591.55
301.30
3,232.67
623.12
*Total cost does not include land ownership or rental
Net returns from monocropped summer squash were approximately 10% higher
than the sum of both crops doublecropped (Table 6). The return from monocropped
fall broccoli was 13% lower than broccoli doublecropped and 76% lower than that
received from both crops doublecropped. These results show that the doublecrop
system offered no advantage over summer squash grown alone, but the economic
returns from both systems were comparable.
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Table 6. Crop Net Revenue from Two Cropping Systems
Net Revenue/Acre ($)*
Crop Retail Wholesale
•Doublecrop-
Summer Squash
Fall Broccoli
Sum
9,826.64
4,006.48
13,833.12
3,909.74
1,697.68
5,607.42
-Monocrop-
Summer Squash
Fall Broccoli
15,570.73
3,529.48
6,169.03
1,453.18
^Retail: Summer squash, 30(1: per pound; Fall broccoli, 60(|: per head. Wholesale:
Summer sqash, 15(|: per pound; Fall broccoli, 30i per head.
Profit from monocropped summer squash was greater than that
doublecropped; and the additional revenue received from fall broccoli in the
doublecropped system was still less than when summer squash was grown alone.
PART THREE: SNAPBEANS AND CAULIFLOWER
Materials and Methods
This study consisted of the following treatments: 1) spring snapbeans
followed by fall cauliflower; 2) spring snapbeans alone; and 3) fall cauliflower
alone. 'Provider' snapbeans were direct seeded in 5 rows, 30 feet long, 38 inches
apart on May 29, 1981. Doublecropped snapbeans were harvested 3 times from
July 17 to July 30, 1981. After a 2 day land preparation period, fall cauliflower
was transplanted on the same land unit area on August 3, 1981. Harvesting of
monocropped snapbeans began on the same date as doublecropped snapbeans and were
continued through September 5, 1981. Monocropped and doublecropped cauliflower
were both once-over harvested at the same times. Weed and pest controls were
according to recommended practices with Treflan as the herbicide. Plots were
irrigated as needed. There were four replications of each treatment.
Results and Discussion
Doublecropped snapbeans produced about half the yield of the monocropped
(Table 7). This dramatic difference in yield between the two cropping systems
occurred because of the doublecropped spring snapbeans were allowed to produce for
only part of the growing season, and were terminated July 30, when fall cauli-
flower was transplanted on that same area. On the other hand, monocropped spring
snapbeans were allowed to produce as long as they were marketable.
There were no significant differences in cauliflower yields when compar-
ing the two cropping systems. This lack of a yield difference resulted because
cauliflower was grown and harvested on both systems for the same length of time.
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Table 7. Influence of Cropping Systems on Spring Snapbeans and Fall Cauliflower
Production
Cropping Marketable Crops Yield/Acre
System Snapbeans (lbs.) Cauliflower (heads)
Doublecrop
Monocrop
3,850.22 7,865
9,585.62 8,059
Total cost to produce spring snapbeans and fall cauliflower in monocul-
ture was $393.15 and $522.30 respectively, less than the doublecropped combination
cost of $1,282.52 (Table 8). This higher cost for the doublecropped system was
attributed to the extra operations required during land preparation for the second
crop in succession. The average itemized costs for all systems were: cash ex-
pense (seed, fertilizer, insecticide, herbicide, etc.), 48%; machine operating
cost (fuel, repairs), 9%; and labor cost (hired and family labor), 43%.
Table 8. Effect of Cropping System on Production Cost of Spring Snapbeans and
Fall Cauliflower
Production Cost/Acre ($)*
Crop
Cash
Expense
Machine Oper-
ating Cost
Labor
Cost
Total
Cost
Dniihlopimn
Spring Snapbeans 230.05
Fall Cauliflower 409.42
Sum 639.47
44.65
55.70
100.35
288.40
254.30
542.70
563.10
719.42
1,282.52
-Monocrop
Spring Snapbeans
Fall Cauliflower
333.55
420.22
100.88
55.70
453.93
254.30
888.37
730.22
*Total cost does not include land ownership or rental
Net returns from monocropped spring snapbeans were $3,316. 92-retail, and
$1 ,875.09-wholesale, less than the sum of both crops doublecropped (Table 9).
Monocropped fall cauliflower had net returns at retail and wholesale which were
similar to the doublecroppped system. Of the combined doublecropped net returns,
cauliflower comprised about 86% of the profit and shows that this crop alone
resulted in a profit almost equal to both snapbeans and cauliflower.
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Table 9. Crop Net Returns from Two Cropping Systems
Crop
Net Revenue/Acre ($)*
Retail Wholesale
Spring Snapbeans
Fall Cauliflower
Sum
Summer Snapbeans
Fall Cauliflower
•Doublecrop-
1,169.49
5,572.58
6,742.07
-Monccrop-
3,425.15
5,716.98
322.49
2,426.58
2,749.07
1,316.32
2,493.39
*Retai 1 : spring snapbeans, A5i per pound; fall cauliflower, 80(t per head
sale: spring snapbeans, 23(1: per pound; fall cauliflower, AOi per head.
Whole-
Conclusion
The doublecrop system of crop production allows small farmers an oppor-
tunity to produce a second crop during a growing season on the same land are of
preceding crop. In addition, this system reduces the risk of economic failure
during the year of low market demand for either crop grown in monoculture. Sever-
al systems are available that can be used with success.
Although the doublecrop system offered more efficient use of land, high-
er yields and profits in most instances, the system demands timely and careful
management; including early harvest, use of short-season cultivars, and selection
of herbicide based on planting method and crop sequence. The second crop will not
mature unless it is planted as early as possible following the preceding crop. A
few days delay in planting or emergence because of inadequate equipment or adverse
weather (e.g. excessive rainfall) may cause a potentially successful crop combina-
tion to fail.
James E. Brown is a graduate student in Horticulture; John M. Gerber is an exten-
sion specialist in vegetable crops and Assistant Professor in the department of
Horticulture and Walter E. Splittstoesser is Professor of Plant Physiology in the
Department of Horticulture.
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SULFUR RESPONSE TRIALS FOR TOMATO AND CABBAGE
WITH NITROGEN FERTILIZATION
John M. Swiader
Sulfur (S) is an essential element found in about the same amounts in
plants as phosphorus. Plant available soil S comes from three sources; mineral-
ized S from organic matter decomposition, atmospheric S released from combustion
of fossil fuels, and S by-products from fertilizer processing and inclusion with
fertilizer materials. Due to environmental concerns and increased use of high
analysis fertilizers the latter two S sources are gradually being diminished.
Consequently, in certain situations involving high S-demanding crops grown on
sandy soils or on other soils low in organic matter or in areas located some
distance from heavily urbanized centers a plant response to S applications might
become a distinct possibility. To date however, most field trials of vegetables
as well as other crops have shown little response to S applications.
Often the response of crops to added S depends on the concurrent use of
nitrogen (N) and large positive interactions between N and S have been reported in
some areas (1, 2). The synergistic effect between N and S, although well docu-
mented, has not been fully developed. Tomato and cabbage, which have relatively
high N and S requirements, might be among the first vegetables to show a reponse
to S fertilization. This study reports on the combination effects between N and S
in cabbage and tomato for several different soil types.
Materials and Methods
The results of this study consists of composite data from separate
experiments at three locations in Illinois. Various combinations of N and S,
cabbage and tomato, and soil types were used (Tables 1 and 2).
Table 1. Effect of
II
1
inois.
S and N combinations on cabbage yields at two locations in
Cabbage
Location
S rate
(lbs/A)
N rate (lbs/A)
cultivar 100 200
- Yield (T/A) -
'Market Prize' Urbana
100
7.88
8.43
10.44
10.12
10.49
11.12
St. Anne
100
4.38
3.66
10.89
13.20
12.67
16.94
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Table 2. Effect of S and N combinations on tomato yields at two locations in
111 inois.
Tomato
Location
S rate
(lbs/A)
N rate (lbs/A)
cultivar 100 200
- Yield (T/A) -
•Heinz 1350' Kilbourne
80
100
6,
5,
6.
42
40
85
13.45
14.17
14.22
16.63
17.22
17.05
'New Yorker' St. Anne
100
195 -
9.3
9.8
10.8
-
The experimental sites with their respective soil types and fertility
status are shown in Table 3. Soil levels for both N and S are not shown because
of the lack of reliability of such tests due to variabilities in nitrate and
sulfate movement in soil. In general, soils ranged from a highly fertile silty
clay loam, to a moderate fertile dark colored sand, to a low fertility light
colored sand. This provided a range of soil fertility requirements to evaluate N
and S combinations.
Table 3. Experiment locations, soil types, and soil fertility levels^.
Fertility status
Location Soil type pH P K Ca Mg
Organic
matter CEC
-Ibs/A" -- (%) meq/lOOg
5.9
6.0
5.9
142
130
250+
176
86
206
6488
570
1296
884
66
176
5.0
0.6
2.1
24.7
2.3
7.2
Urbana Silty clay loam
Kilbourne Sand (light)
St. Anne Sand (dark)
Soil analyses taken prior to experiment
Nitrogen and S were applied by hand at specified rates and disked to a
depth of 8 inches. Nitrogen was in the form of ammonium nitrate (34-0-0) while S
was applied as magnesium sulfate (MgS04) ''" ^^^ cabbage studies and as elemental S
in the tomato experiments. With the exception of these materials, the only
additional fertilizer applied was 50 lbs P/A and 200 lbs K/A to the Kilbourne
site. Cultural practices followed standard procedures (3). Irrigation was
applied to all sites except Urbana where rainfall was sufficient as water stress
was not evident at any time. Plants were started in the greenhouse and trans-
planted to the field. Cabbage was planted by hand in mid-July and harvested in
September. Tomatoes were planted by machine in late June and harvested over a 3
week period in August.
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Results and Discussion
Plant response to N and S combinations varied with crops and soil types
(Tables 1 and 2). Cabbage on the silty clay loam in Urbana was unaffected by S
application regardless of three rates of N fertilizer (Table 1). In contrast,
cabbage yields on the dark colored sand at St. Anne increased by approximately 3.3
Tons/A when S was applied with either 120 or 180 lbs N/A. Highest yields were
made at 180 lbs N/A in combination with S application. A positive N x S inter-
action was evident as the increase in cabbage yields with S fertilizer expanded
from 2.3 Tons/A with 120 lbs N/A to 4.3 T/A with 180 lbs N/A. When used without
N, S application had no effect on cabbage yields in either soil type. It appears
that the increased growth demand on the dark sand from high N fertilization
resulted in a S response. This was not evident on the silty clay loam, perhaps
because of the higher organic matter content as a S source.
Tomato showed little response to S at both sites (Table 2). Even on the
low fertility light colored sand no beneficial effect could be achieved from S
application, although N fertilizer increased yields. A positive N x S interaction
could not be identified as highest yields were made at 200 lbs N/A with little
effect from incremental addition of S. These results were a little surprising due
to the extreme low fertility of the soil. Apparently, the S requirement of tomato
is appreciably less than expected, or perhaps the growth demand of the plant was
not sufficient to bring about a S response. The use of elemental S may have also
influenced the results since its availability is somewhat restricted due to its
slow transformation to the more soluble sulfate form.
The results would seem to indicate some beneficial effect from S appli-
cation in combination with N on cabbage at the St. Anne site. Sulfur applications
are in general a low risk practice. Excessive applications, except in extreme
cases, would not reduce yields. However, consideration must be given to the
acidifying effects from the use of elemental S. This would not be a problem if
using MgS04 (epsom salts) as a carrier.
John M. Swiader is Assistant Professor of Horticulture.
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EFFECT OF GROWTH REGULATORS ON TOMATO TRANSPLANTS
Ross Eckstein
Three compounds were tested for their ability to stimulate growth and
reduce transplant shock on tomatoes. There were 4 treatments used:
Transplantone®, benzyladenine, Vitamin B-1 Plus®, and Transplantone® plus
benzyladenine. Data was collected on the rate of growth and the time from trans-
plant to first flowering. The experiment was conducted in the Vegetable Crops
greenhouse at the University of Illinois, Urbana-Champaign campus.
Materials and Methods
Tomato variety 'New Yorker' was seeded on 2/12/82 in greenhouse soil.
The plants were pulled bare-root from the soil on 3/19/82 and the roots were
dipped in their respective treatments. They were then planted in 6 inch pots in
greenhouse soil consisting of 1 part each of sand, peat and sterilized soil.
There were five replicates of each treatment.
Treatments:
1. Transplantone . Three concentrations were used: Low = 0.08g/l H2O,
Medium = 0.15g/l H2O, and High = 0.30g/l H2O.
2. 6-Benyladenine . Three concentrations were used: Low = 0.02ml/l
H2O, Medium = 0.08ml/l H2O, and High = 4 ml/1 H2O.
3. Transplantone plus Benzyladenine . Two concentrations were used:
Transplantone was kept constant at 0.15g/l H2O while the
Benzyladenine was used at concentrations of: Medium = 0.8ml/l H2O
and High = 4ml/l H2O.
4. Vitamin B-1 Plus . Three concentrations were used: Low = 2ml/l H2O,
Medium = 4 ml/1 H2O, and High = 8ml/l H2O.
5. Check. These were treated with distilled water.
All plants were yellow and wilted for several days after transplanting.
The Transplantone treated plants recovered quickly and grew rather fast as com-
pared to the Check plants. All the other treatments remained stunted and never
really caught up.
Of the four treatments only the Transplantone was effective in reducing
transplant stress. They flowered an average of 3.3 days earlier and averaged 50%
more growth. All other treatments inhibited growth and rate of flower development
of flowers by several days (Table 1).
Ross Eckstein is a student id the Deipartment of Eortioultupe , This work is part
of a special project supervised by Dr. John M. Gerher,
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ILLINOIS VARIETY TRIALS - 1982
J. M. Gerber and J. W. Courter
Vegetable varieties were evaluated for yield and quality at several
locations in Illinois during 1982. Varieties that have performed well after test-
ing for one or two years are suggested for grower trials. After three years of
evaluation, varieties that perform well are included in the recommended list. (1)
Methods
Variety trials were conducted at the following locations:
1. Vegetable Research Farm, Urbana, IL
2. Dixon Springs Agricultural Research Center, Simpson, IL
3. Illinois River Valley Sand Field, Kilbourne, IL
4. Agronomy Research Farm, Elwood, IL
fol lows:
The specific trials conducted and the scientists involved were as
Urbana: (2)
1. Early sweet corn - J. M. Gerber
2. Bicolor sweet corn - J. M. Gerber
3. White sweet corn - J. M. Gerber
4. Late sweet corn - J. M. Gerber
5. High sugar sweet corn - J. M. Gerber
6. Fresh market tomatoes - J. M. Gerber
7. Watermelon - J. M. Gerber
8. Muskmelon - J. M. Gerber
9. Bell pepper - J. M. Gerber
10. Fall cauliflower - J. M. Gerber
11. Fall broccoli - J. M. Gerber
12. Spring broccoli - C. Raymer
13. Greenhouse tomato - W. Shoemaker
Dixon Springs: (3)
1. Spring broccoli - J. W. Courter and L. L. Hill
2. Fall broccoli - J. W. Courter and L. L. Hill
3. Spring cauliflower - L. L. Hill
4. Fall cauliflower - L. L. Hill
5. Spring Chinese cabbage - L. L. Hill
6. Fall Chinese cabbage - L. L. Hill
7. Late cucumber - L. L. Hill
8. White sweet corn - L. L. Hill
9. Yellow sweet corn - L. L. Hill
10. Bicolor sweet corn - L. L. Hill
11. Augmented se^ sugary - L. L. Hill
12. sh2 sweet corn - L. L. Hill
13. Augmented sh2 sweet corn - L. L. Hill
14. Bell peppers - L. L. Hill
15. Fresh market tomatoes - L. L. Hill
16. Eggplant - L. L. Hill
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Dixon Springs: (continued)
17. Sweet potatoes - L. L. Hill
18. Muskmelon - L. L. Hill
19. Watermelon - L. L. Hill
Kilbourne: (4)
1. Watermelon - J. M. Gerber
Elwood: (2)
1. Icebox watermelon - R. K. Lindstrom
2. Bell pepper - R. K. Lindstrom
3. Caged tomato - R. K. Lindstrom
4. Early sweet corn - R. K. Lindstrom
5. Late bicolor sweet corn - R. K. Lindstrom
6. Late white sweet corn - R. K. Lindstrom
Results
The specific trial results are available from the various research
reports cited. Trials were also carried out on spring broccoli and greenhouse
tomatoes. The results of these trials are presented following this report.
Several new varieties that have been found to be worthy of grower trials are
listed below. These should be tried on a limited scale.
Suggested for grower trials:
Broccoli : Prominence (spring). Green Valient (spring), Early Value (Fall),
PSX 518680 (Fall)
Cauliflower : Snow King (Fall), Deliera (Fall)
Chinese cabbage : Jade Pagoda (Fall)
Eggplant : Black Pride (large oval)
Muskmelon : Super Star, Zenith, FMX 40
Bell pepper : Green Boy
Late yellow sweet corn : Seneca RXP 258, Capitan
Whjte sweet corn: XP 925, Platinum Lady
Honey-n-Frost
Xtra Sweet 82, Sweet Time, Remarkable
Bicolor sweet corn
High sugar sweet corn :
Tomato: Royal Flush, Show Me, President, Floramerica, Conquest
Watermelon : Mirage
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1982 SPRING BROCCOLI VARIETY TRIAL AT URBANA, ILLINOIS
Cathy Raymer
Nineteen broccoli varieties (Table 1) were grown in Urbana, IL to deter-
mine which varieties were suitable for the hot summers typical of this area. The
following is a report of the methods and results.
Methods
The broccoli was seeded into flats in the greenhouse on March 27, 1982.
Of the nineteen varieties, 'Shogun', 'Green Valient', and 'Green Duke' were plant-
ed five days later, due to a delay in arrival of seed.
All nineteen varieties were transplanted to market-paks on April 7.
They remained in the greenhouse until April 30, at which time they were removed to
a cold frame. The seedlings were transplanted to the field on May 8.
There were four replications of 16 varieties (each plot consisted of 10
plants), three replications of 'Southern Comet' (Agway) (due to poor germination);
and two replications each of 'Green Duke' and 'Green Valient' (due to a limited
seed supply) making a total of 710 plants.
Nitrogen was broadcast prior to planting at 100 lbs/acre, and the plants
were sidedressed on June 14 with 25 lbs N/acre. Pest control was according to
standard grower practice. Harvest began June 23 and continued through July 25.
The first and last plant of each row was not harvested in order to determine the
number of days each variety could remain in the field and stil be marketable.
Conclusion
There was much variability within most varieties in head size, harvest
dates, and head quality. However, the three varieties that had the most attrac-
tive and highest head weights were 'Green Duke', 'Green Valient' and
'Prominence'.
'Atlantic', 'Orion' and 'Grande' were inferior due to the wery leafy
heads. 'Shogun' was the latest to variety mature, and the hot summer temperatures
adversely affected its quality.
Cathy Raymer is a student at the University of Illinois. This is part of a
special project under the supervision of Dr. John M. Gerber.
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Table 1. Varieties and their sources
Variety Source
Atlantic
Early Value
Futura
Gem
Grande
Green Comet
Green Goliath
Orion
Packer
Premium Crop
Prize Head
Prominence
Southern Comet
Southern Comet
Top Star
Waltham 29
Shogun
Green Duke
Green Valient
Asgrow
Gloeckner
Asgrow
Asgrow
Asgrow
Harris
Gloeckner
Asgrow
Peta Seed
Harris
Gloeckner
Gloeckner
Agway
Gloeckner
Ball
Harris
Northrup King
Abbott and Cobb
Abbott and Cobb
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EVALUATION OF GREENHOUSE TOMATO VARIETIES
Witliam Shoemaker
Sixteen tomato varieties were evaluated for yield and quality during the
spring of 1982. The crop was grown in ground beds and pruned to a single stem.
The varieties tested and the source of the seed were:
Dombito
Jumbo
1141
732/76
793/77
Bruin sma
II
II
II
II
Tomatenzaad
79W177
80W90
81W122
DeRuiter
II
II
II
Ohio MR
Vendor
Tropic
13 Stokes S
II
II
GS 130
GS 431
GS 203
81-03
Goldsmit
II
II
II
Seed Co,
eed Inc.
Materials and Methods
Seeds were started in silica sand flats on November 11, 1981 and trans-
planted into cel-paks on December 8, 1981. On the 21st of December, plants were
transplanted into four inch peat pots with 'Redi -Earth
'
, a commercial peat and
vermiculite mixture with fertilizer. Through these stages plants were grown on
benches in a glass greenhouse. January 22nd, plants were transplanted into ground
beds. The bottoms of the peat pots were removed and the pots placed in soil so
that soil would cover the rims of the pots. Plants were given starter solution
(10-58-8) as they were planted.
Layout of the plot included 32 rows running north and south, 36" apart,
two rows per cultivar, with 18" spacing in the row. There were sixteen plants per
cultivar and eight plants per row. One end of each row was next to the south face
of the greenhouse and the other end was next to a center walkway.
Plants were trained to a single stem with twine attached to a wire grid-
work which was fastened to the greenhouse structural framing. Plants were watered
as needed and insect and disease control ws according to standard grower prac-
tices. They were mulched with several inches of clean wheat straw after estab-
lishment in the ground beds.
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Results
There was little difference in the number of days to flowering of the
first cluster. Only Tropic, Dombito, GS431 , GS203 and Ohio MR13 were significant-
ly later than other varieties (Table 1).
Total yields from harvests from 4/23/82 to 7/23/82 are presented in
Table 1. 'Tomatenzaad' produced the most pounds but 793/77 produced the highest
yield of large fruit. Tropic was the largest fruit averaging over 9 ounces.
Table 1. Total yield and average size of fruit
Variety
Days to
1st Flower
Yield
lbs/plant avg. fruit size (oz.
)
%Culls
Tomatenzaad 83 17.8
493/77 83 17.6
1141 82 16.9
732/76 79 16.8
81W 122 83 16.3
SOW 91 82 15.8
6S 130 89 15.7
79W 177 83 15.6
GS 203 90 15.2
81-03 84 14.7
Vendor 82 14.3
Jumbo 89 14.0
GS 431 89 13.4
Dombito 89 13.0
Tropic 89 12.7
Ohio 1^13 91 11.1
6.4
8.8
7.0
7.2
6.1
5.7
8.7
7.2
8.0
5.8
5.5
8.6
8.3
6.9
9.4
6.4
7.6
13.4
15.3
19.6
10.4
14.9
10.8
12.2
16.2
13.5
12.2
18.3
17.6
21.0
23.8
36.3
William Shoemaker is a student of Hovtioulture . This is part of a special project
under the supervision of Dr. John M. Gerber.
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Vegetable Varieties 1983
for Commercial Growers
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN/COLLEGE OF AGRICULTURE/COOPERATIVE EXTENSION SERVICE
CIRCULAR 1174
THIS CIRCULAR providcs an up-to-date listing of
vegetable varieties suitable for cultivation in Illi-
nois. Since growing and marketing conditions vary
widely throughout the state, it should be noted that not
every variety is appropriate for every location. In mak-
ing selections, therefore, growers should consider the
preference of the local market, the length of the grow-
ing season, the methods of culture to be used, the dis-
eases likely to be encountered, and the adaptability of
the variety to the local soil and climate.
More specifically, growers should consider the fol-
lowing factors when choosing a variety: climate (tem-
perature, rainfall, humidity), soil (type, fertility,
drainage), cropping season (spring, summer, or fall),
culture (planting distance, training method, type of
mulch, fertilizer treatment), time of planting, method
of harvest, intended use (fresh sale or processing, stor-
ing or marketing), and disease resistance. Since these
factors vary in their influence on both performance
and maturity for different locations in the state,
growers should interpret the days to maturity figures
loosely when selecting early and late varieties.
Hybrids. In the following entries, hybrids are fol-
lowed by an asterisk (*). A hybrid is a cross of two
parental lines or varieties that differ in at least one
(but usually more) important characteristic. The re-
sulting vigor is evidenced by improved growth and
yield. Hybrid seed is usually more expensive than
seed from open-pollinated varieties, and growers often
find that hybrids are superior to older varieties because
breeding has combined several desirable characteristics
— such as disease resistance, quality, vigor, and uni-
form plant type, fruit type, and maturity— into one
plant. However, hybrid seed may not always be the
best choice when price is weighed against other rele-
vant factors.
Tips on Testing. Growers are encouraged to test
new varieties and hybrids to judge the potential for
their area, use, or market. The following tips will help
growers evaluate their own trials.
• Limit the number of varieties to be tested.
• Compare them with standard or favorite varieties.
• Select a location with uniform soil quality and
drainage so that all varieties will receive the same
spray and cultural treatments. Avoid planting at
the edge of a field, where uncontrollable factors
may influence results.
• Plant all varieties on the same day and in the
same way, both in the field and in the greenhouse
(for later transplanting). Be careful not to mix
seeds or plants.
• Label each row or plant carefully. Draw a map
and keep it in a safe place.
• Record observations of plant growth, yield, dis-
ease, and fruit characteristics. These records will
help in making decisions the following year.
Other Sources of Information. Growers are also
encouraged to consult current catalogs and trade
publications for other promising varieties. Since one
seed company cannot provide all the best varieties
for each individual operation, several sources may
need to be checked. A list of seed companies and
distributors is included in Horticultural Facts VC-
10-80, "Sources of Vegetable Seeds." Single copies
may be obtained from county Extension offices or from
the Department of Horticulture, 124 Mumford Hall,
University of Illinois, 1301 W. Gregory Drive, Ur-
bana, IL 61801.
Many of the vegetable varieties that show promise
for Illinois have only recently been introduced and
are still undergoing field tests. The latest results of
those tests are included in the proceedings of the
Illinois Vegetable Growers Schools, copies of which
may be purchased either from county Extension offices
or from the Department of Horticulture, 124 Mum-
ford Hall, University of Illinois, 1301 W. Gregory
Drive, Urbana,IL 61801.
Additional information on varieties of these and
other vegetables may be found in Circular 1150,
Vegetable Gardening for Illinois. Copies are available
for $2 from the Office of Publications, 123 Mumford
Hall, University of Illinois, 1301 W. Gregory Drive,
Urbana, IL 61801. When ordering sale publications,
make checks payable to the University of Illinois.
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Explanation of Entries
The entries in this circular are listed in order of approximate days to maturity, which are indicated in parentheses
after the name of the variety. Diseases to which the variety has resistance are entered in abbreviated form after each
description. Growers should note that resistance is to the common races or strains of plant pathogens in Illinois. Vari-
eties may or may not be resistant to new strains that may develop.
Key to Diseases
A = anthracnose F
Ai Alternaria FBR
ALS = angular leaf spot GLS
Br = blackrot IC
BS = bacterial spot LB
BV, = common bean mosaic LM
BV,, = New York strain bean
mosaic
MDM
BYMV = bean yellow mosaic virus N
BW = bacterial wilt NCLB
CB = Cercospora blight
CMV = cucumber mosaic virus NN
DM = downy mildew PEMV
= Fusarium wilt
= Fusarium basal rot
= gray leaf spot
= internal cork
= late blight
= leaf mold
= maize dwarf mosaic virus
(tolerance only)
= root knot nematodes
= northern corn leaf blight
( Race 1
)
= net necrosis
= pea enation mosaic virus
PM = powdery mildew
R = rust
RMV = red mottle virus
Sc = scab
SCLB = southern corn leaf blight
Sm = smut
Sr = soil rot
SW = Stewart's wilt
TEV = tobacco etch virus
TMV = tobacco mosaic virus
(most strains)
V = Verticillium wilt
YR = yellows resistant
ASPARAGUS
Jersey Centennial*
-trial
Mary Washington
Waltham
^Vashington
New early hybrid ready for trial in
Illinois. R,F.
Standard commercial strain, early. Large,
dark green spears with purplish tinge. R.
Productive variety. Dark green spears
with purplish tinge. R.
BEAN, SNAP (green)
Contender (50)
Spartan Arrow (51
Astro (52)
Green Genes (521
Provider (52)
Early Gallatin (53)
Bl uecrop (541
Cascade (54)
Harvester (54)
Sprite (54)
Tenderette (54)
Nearly round, slim pod, buff seeded.
Well-adapted, standard stringless vari-
ety. BV„PM.
Oval bean, buff seeded, concentrated
set, straighter pod than Contender. Well
adapted in Midwest for shipping or
local marketing. BVj.BVjg.
Round pod, white seeded, concentrated
set. Productive, suitable for shipping or
mechanical harvesting. BVjjBVig.
Flat pod, white seeded. Improvement
of Greencrop for local sales where flat
pod is desired.
Standard round bean, purple seeded,
concentrated early set. Suitable for ship-
ping or local marketing. White-seeded
Provider has improved pod, matures 2
to 3 days later. BVi,BVi5,RMV,PM.
Round pod, white seeded. Tender, ex-
cellent for freezing. BVi,BVi5,RMV.
Round pod, white seeded, excellent fla-
vor. Standard for local markets.
Round pod, white seeded. Excellent
quality for local markets. BVi,BVi5.
Round pod, white seeded. Adapted for
mechanical harvesting and shipping.
BV„BV,5.
Nearly round pod, white seeded. Suit-
able for fresh markets. BVj.
Round pod, white seeded. Adapted for
machine harvesting. BVj,BVi5.
Tendergreen,
Improved (54)
Eagle (55)-trial
Del Ray (56)
Tendercrop (56)
Nearly round pod, purplish-tan seeded.
BV„BV,,.
Round slender pod, white seeded. Suit-
able for freezing and local marketing.
BVi,BV,5.
Round pod, white seeded. Upright plant
adapted for machine harvesting.
Round pod, white seeded, spreading
bush. Excellent quality for local mar-
kets. BVi,BVi5,PM.
BEAN, SNAP (yellow)
Resistant Kinghorn Standard yellow wax bean, round pod,
Wax (50)
Resistant Cherokee
(52)
Moongold (54)
Midas (55)
Goldcrop (55)
Sungold (56)
BEAN, LIMA
Henderson Bush ( 65
Thorogreen (66)
Thaxter (70)
Fordhook 242 (74)
white seeded. Good for processing. BV^,
BV,,.
Standard yellow wax bean, oval pod,
black seeded. Well adapted for ship-
ping and local marketing. BV^.
Round golden pod, white seeded,
straighter pod than Kinghorn Wax.
Slender, short pod, white seeded, con-
centrated set. BVi,BVi5.
Round, straight pod, white seeded, up-
right plant. Well adapted, All-America
Selection. BVi,BV,5.
Round, bright pod, white seeded. At-
tractive color and appearance for local
markets. BV^.BVis.
Standard baby lima, pale green seed.
Early baby lima, excellent quality, green
seed. Selection from Henderson Bush
but less heat tolerant.
Baby lima, similar to Thorogreen, green-
ish white seed. Developed for proces-
sing, improved yields under mildew con-
ditions. DM.
Standard bush lima. Uniform, large,
greenish white seed, large plant. Sets
under adverse conditions.
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BEET
Gladiator (52)
Ruby Queen (55)
Detroit Dark Red
(60)
Crosby Green Top
(60)
New early processing type, good color.
Widely used. Uniform round root, suit-
able for processing or marketing.
Globe-shaped root with good color,
suitable for processing or marketing.
Erect green tops suitable for bunching.
BROCCOLI
Green Comet* (60) Uniformly large head. Suitable for early
marketing.
Green Comet type, matures 10 days later.
Large single head, main season variety.
Good for mechanical harvesting.
Standard for fall crop, good for freezing
or local marketing.
Green Duke* (70)
Premium Crop*
(75)
Waltham 29 (80)
BRUSSELS SPROUT
Green Gem* (85)
-trial
Jade Cross E* (92)
CABBAGE (fresh
Market Victor*
(65)
Stonehead* (70)
Ruby Ball* (72)
Market Topper*
(73)
Market Prize* (75)
Red Head* (83)
Resistant Danish*
(95)
Red Danish* (97)
Danish Ballhead*
(100)
Early hybrid suitable for freezing and
fresh marketing. Ready for trial in
Illinois.
Consistently high yields, widely used.
market head)
Early hybrid. Solid round head with
bright, blue green color. YR.
Early hybrid. Small, solid head. YR.
Solid, round, deep red head. YR.
Medium-sized, solid head, for second
early crop. YR.
Round, firm, uniform head, excellent
shipper for main season crop. YR.
Firm, slightly flattened head with deep
red color, for main season crop. YR.
Medium-sized, solid, slightly flattened
head, suitable for late season fresh mar-
kets. YR.
Late season red head, suitable for stor-
age. YR.
Late season variety, suitable for storage.
CABBAGE (fresh market savoy)
Savoy Ace* ( 75
)
Finely curled, round head. YR.
Savoy King* (85) Large, moderately curled head, tolerant
to blackrot.
Chieftan Savoy (90) Standard, late season savoy.
CABBAGE (processing)
Titanic* (73) Solid head, used especially for kraut.
YR.
King Cole* (74) Can be used fresh or for kraut. YR.
Roundup* (78) Widely adapted hybrid. YR.
CARROT (fresh market)
Spartan Fancy* (70) Good color, early. CB.
Dominator* (73)
Hi-Pak* (77)
Trophy* (78)
Gold Pak (79)
Grenadier* (79)
Long, slender root, good color.
Widely grown, vigorous, good color.
Smooth, uniform root, good clear color
for cello-pak.
Not as early as hybrids but widely used.
CB.
Slender type for cello-pak. CB.
CARROT (processing)
Scarlet Nantes ( 75 ) Uniform cylindrical root, suitable for
slicing.
Red Cored Large heavy root, suitable for baby food
Chantenay (100) or dicing.
Danvers 126 (100) Large heavy root, suitable for baby food
or dicing, widely used. CB.
Spartan Bonus* Good color and size, suitable for baby
(110) food or soup. CB.
CAULIFLOWER
Snow Crown* (50)
Snow King* (58)
Snowball Y (70)
Self-Blanche (72)
Imperial 10-6 (80)
CHARD
Lucullus (55)
Large White Rib
(60)
Burgundy (60)
Best early. Uniform, medium-sized head
that may develop a pinkish tinge.
Early, heat-tolerant, suitable for mar-
keting.
Large, main season type.
Main season type, may not require ty-
ing if weather is cool. Best in fall.
Excellent white heads.
Tall plant, slender white petioles, heavily
crumpled leaves.
Tall plant, broad smooth leaves, white
petioles. Easy to wash.
Bright red petioles, ornamental, good
quality.
CHINESE CABBAGE
50 Days* (50) Excellent early heading type.
Early Hybrid G* Excellent heading type.
(55)
Burpee Hybrid*
(60)
COLLARD
Heading type, best for fall.
Carolina (70) -trial Similar to Vates in plant color and
cold resistance, but also resistant to
downy mildew. DM.
Vates (75) Leading commercial variety. Low,
spreading growth, dark green leaves.
Very hardy.
Georgia (80) Standard variety. Tall plant, large
somewhat crumpled leaves. Produces
under adverse weather conditions.
CUCUMBER (slicing)
Challenger* (60) Long-time standard, widely adapted.
Heavy producer, dark green fruit. CMV,
DM. {cont.)
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Victory* (60)
Gemini* (61)
Pacer* (63)
Sweet Slice ( 63
)
Saticoy* (64)
Poinsett (64)
Poinsett 76 (65)
Marketmore 76
(67)
Marketmore 80 (68)
-trial
Early, gynoecious. Longer fruit than
Poinsett. DM,PM,ALS,A,CMV,Sc.
Gynoecious, productive. Shorter fruit
than Marketmore. DM,PM,ALS,A,CMV,
Sc.
Deep green, uniform fruit. Productive
with adequate spray program. Sc,CMV.
Long fruit, productive, bitter-free. Suit-
able for plant sales, specialty, and road-
side markets. DM,PM,CMV,ALS,Sc,A.
Dark green, uniform fruit, productive.
DM,SMV.
Long-time standard, dark green fruit.
Suitable for spring and fall planting.
DM,PM,ALS,A,Sc.
Slightly longer than Poinsett. Sc,DM,
PM,ALS,A.
Improvement of Marketmore 70. Dark
green fruit, somewhat longer than Poin-
sett. PM,DM,CMV,Sc.
Bitter-free Marketmore. Suggested for
trial in local markets. CMV,Sc,DM,PM.
KALE
Vates (Dwarf Blue
Curled) (55)
Dwarf Siberian ( 65
]
Low growing, hardy. Attractive, finely
curled, deep blue green leaves. Holds
color in cold weather.
Low spreading, broad, gray green, frilled
leaves. Very cold hardy.
CUCUMBER (pickling)
Bounty* (51) Gynoecious, black spine, long fruit. DM,
PM,Sc,CMV,ALS,A.
Premier* (51) Gynoecious, white spine, widely adapted.
DM,PM,Sc,CMV,ALS,A.
Early Pik* (54) Gynoecious, white spine. CMV,Sc.
Calypso* (56) Gynoecious, white spine, dark green
fruit. ALS,DM,PM,CMV,Sc,A.
WIS SMR 18 (56) Monoecious, long-time standard variety.
CMV,Sc.
CUCUMBER (greenhouse)
LaReine* (60) Gynoecious variety, parthenocarpic fruit
15 to 17 inches long, productive, bitter-
free. Suitable for local markets. Re-
quires special culture. Sc,ALS.
Gourmet* (65) Gynoecious variety, parthenocarpic fruit
14 to 16 inches long. Suitable for local
markets. Requires special culture.
EGGPLANT (large oval)
Dusky* (63) Small fruit, widely adapted. Best for
early crop only.
Black Magic* (73) Productive, standard variety. Good size,
dark color.
Classic* (76) Long, tapered, dark glossy fruit.
EGGPLANT (specialty)
Ichiban* (60) Long, slender fruit, purplish leaves. Pro-
lific, suitable for plant sales. Purple
calyx.
Viserba (60) Distinctive, long, slender Japanese type,
green calyx, dark glossy fruit. Suitable
for local markets.
Imperial* (62) Long, slender Viserba type but larger.
Green calyx. TMV.
LETTUCE (greenhouse)
Grand Rapids (45) Use tipburn-resistant strain.
Bibb (60) High quality, loose semihead. Requires
warmer temperatures and closer spacing
than Grand Rapids.
LETTUCE (leaf)
Black Seeded
Simpson (45)
Grand Rapids (45)
Summer Bibb (62)
Buttercrunch (64)
MUSKMELON
Burpee Hybrid*
(82)
Harper* (85)
GoldStar* (87)
Supermarket* (88)
Superstar* ({
-trial
Saticoy* (90)
Harvest Queen (90)
Burpee Crenshaw*
(90)
MUSTARD
Southern Giant
Curled (50)
Green Wave (55^
OKRA
Dwarf Green Long
Pod (50)
Clemson Spineless
(55)
Emerald (58)
Early loose-leaf type, good flavor.
Tipburn-resistant, loose-leaf type.
Slow bolting with thick, tender, dark
green, flavorful leaves. Tipburn-resistant.
Larger than Summer Bibb but similar
in appearance. Tipburn-resistant.
Large fruit, heavy netting. Suitable for
local markets. F.
Medium-large, round fruit, fine netting.
Best for local markets. Cracks in wet
weather. F.
Large fruit, netted. Widely grown for
local markets.
Medium-large fruit, netted. Suitable for
shipping. F,PM.
Very large (8 to 10 pounds), deep su-
tures, heavy netting. F,DM.
Large, firm fruit, fine netting. Suitable
for local markets and shipping. Ai,F,
PM,DM.
Large fruit, coarse netting, thick orange
flesh. Suitable for shipping. F.
Very large (up to 10 pounds), oval-
pointed, firm fruit, salmon flesh, no net-
ting. Green skin turns golden when ripe.
Suitable for local markets in southern
Illinois.
Standard southern variety. Large, up-
right, bright green leaves with curled
edges.
Large, upright, moderately curled green
leaves. Slow growing and long standing.
Plants 4 feet tall. Pods 7 inches long,
ribbed, dark green.
Plants 4'/2 feet tall. Pods 6 inches long,
tapered, ribbed, medium green.
Plants 5 feet tall. Pods 8 inches long,
smooth, round, dark green.
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ONION (yellow)
Pronto S* (90)
Abundance* (95)
Rocket* (95)
Early Yellow Globe
(95)
Spartan Banner*
(107)
Fiesta* (110)
Downing Yellow
Globe (112)
Yellow Sweet
Spanish (120)
ONION (red)
Ruby (105)
Southport Red
Globe (110)
ONION (white)
Southport White
Globe (110)
White Sweet
Spanish (120)
PEAS
Spring (60)
Greater Progress
(62)
Knight (62)
Lincoln (65)
Green Arrow (68)
Sugar Snap (70)
First early variety, dark yellow.
Large, for early market, stores poorly.
Widely adapted, medium yellow, suit-
able for market or long storage.
Medium to large, suitable for early
market.
Large, light brown, suitable for storage.
FBR.
Large, yellowish brown, suitable for mar-
ket or short storage.
Large, reddish brown, suitable for stor-
age.
Extralarge, dark yellow, late. Often
grown from transplants.
Deep red, large, fair for storage.
Smaller than Ruby, fair for storage.
Medium size, good for storage.
Late standard, milder than Yellow
Sweet Spanish.
Excellent quality, 3-inch pods, medium
vines.
Popular early cultivar, dwarf vines, uni-
form 3-inch pods. F.
Excellent quality, 3-inch pods, medium
vines. BYMV,PEMV,F.
Excellent quality, medium vines, curved
medium-sized pods.
Productive, large, slender pods. DM,F.
Edible, thick wall pods (snap pea), tall
vines require trellis for local market or
pick-your-own operations.
Keystone Resistant
Giant (80)
Emerald Giant (80)
Florida VR-2 (80)
-trial
Standard market variety, large, blocky
fruit. TMV.
Large, blocky fruit, thick walls. TMV.
Large, blocky fruit. Suggested for trial.
TMV, TEV, BS.
PEPPER (bell type
New Ace* (65)
Tasty* (70)
Bell Boy* (70)
Staddon's Select
(70)
Lady Bell* (72)
California Wonder
(75)
PIP (75)
Hybelle* (76)
Yolo Wonder (78)
)
Fruit blocky but small, for early market.
Productive, small to medium-sized fruit.
Medium-sized fruit, mostly firm and
blocky. TMV.
Large, sometimes rough fruit, sets under
adverse conditions. TMV.
Productive, widely adapted, medium to
large fruit. TMV.
Standard market variety, productive over
long season. TMV.
Widely adapted new variety for areas
where Keystone is grown. TMV.
New, blocky, medium-large fruit. TMV.
Standard, large, blocky fruit, productive
B strain. Compact plant, earlier than L
strain. TMV.
PEPPER (specialty)
Hot Portugal (64)
Cubanelle (68)
Hungarian Wax
(70)
Sweet Banana ( 72
)
Jalapeno (75)
Red Cherry (80)
Red Chili (85)
POTATO
Norland
Norchip
Superior
Katahdin
Kennebec
Pontiac
Large, red fruit, hot, 6 inches long,
tapered.
Large, yellowish green fruit, sweet, 6
inches long, tapered and blunt.
Waxy yellow fruit, hot, 6 inches long,
pointed.
Yellow fruit, sweet, 6 inches long,
pointed.
Green fruit, hot, 2 to 3 inches long,
thick walls.
Small, red fruit, flattened, hot or sweet.
Small, red fruit, hot, 2 inches long.
Suitable for drying. BS.
Early, round to oblong, red with shallow
eyes. Generally used as boiling potato.
Sc. Susceptible to ozone injury.
Early, white chipper, often irregular in
shape. Deep eyes that are susceptible to
internal sprouting.
Early, round white with deep eyes. Good
for baking. Sc.
Large, round white with consistently
good yields. Shallow eyes and smooth
white skin. V.
Large, long white, tends to be mis-
shapen. Excellent for baking. LB,NN.
Late, round red.
PUMPKIN (small, 4 to 6 pounds)
Spookie (90) Round, bright orange. Selected for carv-
ing jack o'lanterns. Fine texture.
Sugar Pie (Early Round, flattened, somewhat ribbed, deep
Sweet Sugar) (90) orange. Fine texture.
Small Sugar (105) Round, flattened, somewhat ribbed, deep
orange. Fine texture.
PUMPKIN (intermediate, 8 to 15 pounds)
Spirit* (110) Bright orange Halloween type on semi-
bush plant.
Young's Beauty Round, bright orange, slightly ribbed.
(112) For carving jack o'lanterns. Medium tex-
ture.
PUMPKIN (large, 15 to 25 pounds)
Jackpot* (100)
Connecticut Field
(Big Tom) (115;
Round Halloween pumpkin on semivin-
ing plant. Medium texture.
Standard Halloween pumpkin. Flattened
globe shape, slightly ribbed, bright or-
ange. Coarse texture. (cont.)
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Howden Field Deeper round shape than Connecticut
(115) Field. Excellent for jack o'lantems.
Coarse texture.
SPINACH (fresh market)
Hubbard (100-115)
Virginia Savoy (39)
Melody* (43)
Winter Bloomsdale
(45)
Long Standing
Bloomsdale (48)
Erect, dark green leaves. Suitable for
fall crop. F,CMV.
Moderately curled leaves. Suitable for
spring or fall crop. DM,CMV.
Slow bolting. Dark green, heavily curled
leaves. Suitable for spring or fall crop.
DM,CMV.
Slow bolting. Thick, heavily curled leaves.
SQUASH (summer)
Zucchini Hybrid* Earliest dark green zucchini.
(47)
Zucchini Elite* (48) Dark green zucchini with slim, elongated
fruit.
Golden Girl* (50) Bright yellow, prolific.
Seneca Prolific* (51) Creamy yellow, straight, tapered fruit.
Seneca Butterbar* Attractive, butter yellow, straight, tapered
(51) fruit.
Early Prolific Pale yellow, club-shaped fruit.
Straightneck (52)
SQUASH (winter)
Table Ace (78)
Table King (80)
Table Queen (85)
Hybrid Butternut*
(85)
Hercules (90)
Waltham Butternut
(95)
Turk's Turban
(100)
Buttercup (100)
Kinred (100)
Delicious, Golden
(105)
NK530* (105)
NK580* (105)
Semivining acorn type. Uniform dark
green fruit of excellent quality.
Bush vine, acorn type. Fruit somewhat
lighter in color than Table Ace.
Standard acorn type for market and
storage.
Semivining butternut type. Smaller and
earlier than other butternuts.
Vining butternut type. Large, thick,
blocky fruit with rich, orange flesh.
Vining butternut type. Very uniform
fruit, solid straight neck, small seed
cavity.
Brightly colored, turban-shaped fruit.
Orange, red, cream, white, and green
ornamental for local and roadside sales.
Vining plant, green turban-shaped fruit
with orange flesh. High quality, fine tex-
ture, 4 to 5 pounds.
Vining plant, red turban-shaped fruit
with yellow flesh.
Vining plant, medium-sized, heart-shaped,
smooth fruit, reddish orange skin. Me-
dium-textured, high quality flesh. Ex-
cellent keeper.
Vining plant, medium to large, heart-
shaped fruit, reddish orange skin, me-
dium-grained flesh.
Vining plant, medium to large, heart-
shaped fruit, reddish orange skin, me-
dium-grained flesh.
Vegetable Spaghetti
(110)
Big Max (120)
SWEET CORN
Spring Gold* (66)
Aztec* (68)
Earliking* (69)
Sundance (69)
Earlibelle* (71)
Northern Belle*
(74)
Bellegold* (75)
Reliance* (76)
-trial
Bellringer* (77)
Cherokee* (79)
Gold Cup* (80)
Merit* (80)
Seneca Scout* (80)
-trial
Jubilee* (81)
Bonanza* (82)
-trial
NK 199* (83)
Seneca Chief* (85)
Style Pak* (85)
Golden Queen*
(88)
Vining plant, large fruit, coarse-warted
rind, orange red, dark green, and blue
gray skin. Good keeper.
Vining plant, oblong, yellow fruit, 3 to
4 pounds. For roadside and local sales.
Vining plant, extralarge, heavy, bright
reddish orange fruit. Sold for seasonal
decoration, resembles a pumpkin.
(yellow)
First early variety with cold tolerance,
7-inch ear. MDM.
Good quality for fresh markets, 7'/2-inch
ear. MDM,SW,Sm,NCLB,SCLB.
Dependable early corn, 7-inch ear.
Standard early market variety in Illi-
nois, 7'/2-inch ear. High yielder, excel-
lent tip cover. MDM.
Good yielder, ear somewhat larger than
Sundance. MDM,SW,R.
Second early variety, nearly 8-inch ear.
SW.
Second early variety, 8-inch ear of Bell-
ringer type. MDM,SW.
Early midseason variety, suitable for
processing and fresh marketing, 8-inch
ear. NCLB.
High yielder, excellent tip cover, 7'/2-
inch ear. MDM,SW,Sm.
Vigorous, developed for mechanical har-
vesting, 8-inch ear. MDM,SW,NCLB,
Sm,R.
Standard main season variety, good tip
cover, 7'/2-inch ear. SW,Sm,R.
Good yielder, attractive 8-inch ear.
MDM,SW,Sm,SCLB.
High yielder, suitable for mechanical
harvesting, attractive 8-inch ear. SW.
Good quality, main season variety for
processing and fresh marketing. Nearly
8-inch ear, widely adapted. R.
Very large, 8'/2-inch ear, high yielder for
late season. SW.
Standard for processing, large-diameter,
7'/2-inch ear. NCLB,R,SW.
Popular standard of quality in its sea-
son. SW.
Late main season variety, large 8'/2-inch
ear, developed for processing and mar-
keting. SW,NCLB,R,Sm.
Popular, high quality late variety, good
husk cover, 8-inch ear. SW,NCLB.
SWEET CORN (white)
Quicksilver* (75]
Comet* (80)
Vigorous, early white variety, high
yielder, 7-inch ear. SW.
High yielding, main season, white vari-
ety, suitable for mechanical harvesting,
8-inch ear. SW,NCLB,Sm,SCLB.
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Earliqucen* (80) Attractive, nearly 8-inch ear, suitable for
main season markets.
Silver Queen* (88) Quality standard for marketing and
freezing, tender kernels, 8-inch ear.
Smaller ear under adverse conditions,
susceptible to smut. SW,NCLB.
Country Gentlemen Vigorous, good yielder. Good husk, dis-
(90) tinctive "Shoe Peg" type.
SWEET CORN
Harmony* (75)
Honey-n-Frost*
(82) -trial
Sweet Sal* (86)
Sweet Sue* (88)
Bi-Queen* (88)
(bicolor)
Best early bicolor, but short ear and
may blank under adverse conditions.
MDM.
Attractive, tender, high quality kernels,
7'/2- to 8-inch ear.
Excellent quality and husk protection,
one of best bicolors, 8-inch ear. SW.
Attractive 8'/2-inch ear of excellent qual-
ity. SW,Sm.
Best late bicolor, full 8-inch ear. SW,
NCLB,SCLB.
Best early "extra-sweet," 7-inch ear.
Improved over Early Xtra Sweet, larger
ear.
SWEET CORN (high sugar)
sh^ types have crisp texture, generally tough pericarp, and are
very sweet. All germinate poorly in cold, wet soil. Isolate from
all other sweet corn. May be called "extra-sweet" in catalogs.
Early Xtra Sweet*
(75)
Xtra Sweet 82*
(77) -trial
Candybar* (77)
Candyman* (85)
8-inch ear.
Florida Staysweet* Best "extra-sweet," widely adapted, 8-
( 87
)
inch ear. NCLB,SCLB.
Sucro* (87) Good quality, large ear (8'/2 inches or
better).
Sweet-Time* (87) Large, slightly tapered ear, excellent
-trial husk cover, high yields.
su sh^ or "synergistic" types, also "Sweet Genes Hybrid®."
Standard sweet corn kernels with 25 percent high sugar (sh^)
kernels on the ear.
Attractive 7-inch ear, good husk cover.
Good quality, good husk cover, nearly
Honeycomb* (80)
Sugar Time* (82)
Sugar Loaf* (83)
Symphony* (90)
-trial
Best main season cultivar of this type,
larger ear and better husk cover than
Sugar Loaf. NCLB,R.
Attractive 8-inch ear, acceptable husk
cover, tender kernels.
Popular, high yields, 7'/2-inch ear. NCLB,
R,MDM.
Bicolor, excellent quality, picks hard,
small kernels.
^ or "sugary extender" or "sugary enhancer" types vary from
partial to complete modification of high sugar kernels on the
ear. Generally tender, creamy in texture, and sweet. Also
"EH®" designation.
Silver Prince*
(85) -trial
Terrific* (85)
-trial
Miracle* (85)
-trial
Seneca Sentry*
(87) -trial
Golden Sweet EH*
(87) -trial
White Lightning*
(90) -trial
White, long slender ear, dark silk.
Earlier than Silver Queen.
Tall stalk, 8-inch ear, good husk cover,
shallow kernel, tender.
Short stalk, low ear height, 8-inch ear,
good husk cover, very tender small
kernels. R.
Good field permanence in late plant-
ings, 8-inch ear, good husk cover, ex-
cellent quality. MDM.
Large ear, fair husk cover, tender.
White, attractive medium-sized ear,
white silk, tender quality. MDM.
SWEET POTATO
Jewel (120) Orange flesh, large, stores well.
Tan skin, semidry, orange flesh. High
quality, stores well. F,Br,IC,N.
Orange skin, moist, good quality, deep
orange flesh. Medium to large, good
yielder, stores well. F,Sr.
Nugget (125)
Centennial (150)
Platinum Lady*
(82) -trial
White, 8-inch car, large tender kernel,
good quality, purplish husk. SW.
TOMATO (red)
Early Girl* (55)
Springset* (65)
Spring Giant* (68)
Pik-red* (70)
Fresh Pak* (70)
Jet Star* (72)
Super Fantastic*
(72)
Royal Flush* (72)
-trial
Burpee VF* (72)
Campbell 1327 (75;
Heinz 1350 (75)
Show Me (75;
-trial
President* (75;
-trial
Indeterminate plant suitable for staking
and pruning. Adapted to northern Illi-
nois only. Fruit small unless pruned. V.
Determinate, open plant, medium-sized
fruit. Best for northern Illinois. V,F.
Determinate, vigorous plant suitable for
caging, medium-sized fruit. All-Amer-
ica Selection. V,F.
Determinate, compact vine, large, very
firm fruit. V,F.
Improved Pik-red type, better foliage,
uniformly sized, firm, crack-resistant
fruit. Suitable for early market. V,F,N.
Indeterminate plant suitable for staking,
firm, crack-resistant fruit. Widely grown
for fresh market, Aj tolerant. V,F.
Vigorous, indeterminate vine suitable for
staking and pruning. Large, firm fruit,
suitable for local sales and market gar-
dens. V,F,N.
Vigorous, determinate, compact vine,
medium-large, firm fruit. V,F,N.
Indeterminate vine suitable for staking,
fruit medium in size and firmness. V,F.
Determinate, large plant with good
cover, medium-sized, slightly flattened,
crack-resistant fruit. Suitable for early
markets. V,F.
Determinate, compact vine, medium-
sized, crack-resistant fruit. Suitable for
market gardens. V,F.
Vigorous, indeterminate vine, medium-
sized fruit, very firm, crack-resistant.
Developed at University of Missouri and
well adapted to southern Illinois. V,F.
Determinate, firm, very large fruit. V,
F,N,TMV. (cont.)
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Duke* (75)
Sunny* (75)
Castlehy 105*
(78) -trial
Bigset* (78) -trial
Floramerica* (78)
-trial
Mainpak* (80)
Supersonic* (80)
Better Boy* (80)
Wonder Boy* (80)
Determinate, large, firm fruit with short
radial cracks if staked. V,F.
Determinate, medium-sized, very firm
fruit, heavy producer. V,F,GLS.
Large, indeterminate vines suitable for
staking and pruning, medium-sized, firm.
Determinate, large plant, medium-large,
firm fruit. V,F,N.
Determinate, vigorous plant, large fruit,
All-America Selection. Resistant to sev-
eral disorders and foliar diseases. Ai,V,
F,N,GLS,LM.
Vigorous, determinate vine, good cover,
medium-large, firm fruit. V,F.
Indeterminate, large vine suitable for
staking. Popular for local and garden
plant sales. V,F.
Indeterminate, large vine suitable for
staking, large fruit. Popular for local
and garden plant sales. V,F,N.
Indeterminate, large vine suitable for
staking, large, smooth fruit. Suitable for
local markets and garden plant sales.
V,F,N.
TOMATO (yellow)
Jubilee (75)
Golden Boy* (80)
Sunray (83)
TOMATO (pink)
Pink Panther* (74)
Traveler 76 (78)
Pink Wrap
Indeterminate vine, large, deep-globed
fruit, yellow skin and orange flesh. Pro-
ductive.
Indeterminate vine, large fruit, smooth,
yellow skin and gold flesh.
Indeterminate vine, large, firm fruit,
smooth, yellowish orange skin. F.
Indeterminate vine suitable for staking
or caging, medium-large, smooth, crack-
resistant fruit. F.
Indeterminate vine suitable for staking
and pruning, large, smooth, crack-resis-
tant fruit. Productive in southern Illi-
nois. F.
Indeterminate vine suitable for staking,
large, crack-resistant fruit.
TOMATO (greenhouse, indeterminate)
Michigan-Ohio Standard red variety. Vigorous plant.
Hybrid* medium-small, uniform fruit, very sus-
ceptible to leaf mold. F.
Ohio MR- 13*
Ohio WR-25*
Jumbo*-trial
Tropic
TURNIP
Just Right* (40)
Purple Top White
Globe (58)
WATERMELON
Yellow Baby* (80)
Seedless Hybrid
313* (90)
Triple Sweet
Hybrid* (90)
Madera* (92)
-trial
Mirage* (92)
-trial
Charleston Gray
(95)
Crimson Sweet
(95)
lopride (95)
Jubilee (100)
AUsweet (100)
Standard pink variety, requires large
amounts of fertilizer to maintain vine
growth. F,TMV.
Vigorous vine, bright pink, medium-
large, crack-resistant fruit. F.
New red from Europe. Vigorous vine,
large, firm, crack-resistant fruit. V,F,N.
Standard red variety grown in plastic
hydroponic houses, medium-large fruit.
Vigorous, resistant to several foliar dis-
eases. V,F,GLS.
Uniform hybrid, white roots, suitable for
fall crop.
Widely used, smooth, globe-shaped roots.
Small, round, light green fruit with
dark stripes. Yellow, crisp flesh, excel-
lent quality for early market sales. Sug-
gested pollinator for seedless melons.
Oval, medium green fruit with dark
stripes, 12 to 18 pounds. Crisp flesh,
high quality for local sales. Requires
pollinator. A.
Seedless, round fruit with light green
stripes, 10 to 15 pounds. Crisp flesh, high
quality for local sales. Requires pollinator.
Crimson Sweet type, 20 to 25 pounds,
suitable for local markets in southern
Illinois. A,F.
Crimson Sweet type, 25 to 30 pounds,
excellent quality. F.
Oblong, light green fruit, thin, tough
rind, 20 to 25 pounds. F,A.
Oval, blocky, light green fruit with dark
stripes, 20 to 25 pounds. Fine, sweet
quality. F,A.
Oblong, blocky, dark green fruit with
stripes, 15 to 20 pounds. Fine, sweet
quality. F,A.
Oblong, light green fruit with dark
stripes, 20 to 30 pounds. Tough rind
for shipping. F,A.
Oblong yellow green fruit with dark
green stripes, 30 to 40 pounds. Small
seeds, long shelf life. F,A.
This circular was prepared by J. W. Courier and J. M. Gerber, Extension Specialists in Vegetable Crops, and
by B. J. Jacobsen, Extension Specialist in Plant Pathology, University of Illinois at Urbana-Champaign.
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Weed Management Guide 1983
FOR COMMERCIAL VEGETABLE GROWERS
Restricted-use herbicides are identified with an asteriski*).
You must be certified as a pesticide applicator to use restricted-use pesticides.
See your county Extension adviser in agriculture for information.
Weed growth reduces the income of vegetable grow-
ers in the United States by millions of dollars annually
as a result of lower yields, poorer quality, and added
labor in harvesting and processing.
This guide should be used together with the grower's
knowledge of soil types and the crop and weed history
of the area to be treated. Whether to use herbicides or
other means of weed control depends in part on the
severity of past weed infestations. In some instances,
mechanical control may be sufficient. If so, shave off
weeds with a sharp hoe or cultivator while gently break-
ing up the crust. Deep tillage causes severe injury to
many shallow-rooted plants and helps place a fresh
supply of weed seeds in position to germinate. Keeping
equipment sharp and in good condition will help reduce
injury to desirable plants. Hoe carefully around your
plants, and hand pull weeds close to the plants.
For warm season crops such as fresh market to-
matoes, peppers, eggplant, okra, cucumbers, and melon,
black polyethylene mulch will control annual weeds,
conserve moisture, and increase the soil temperature in
early spring. The higher temperature increases early
season growth. Natural mulch materials may require
considerable hand labor for application. Most organic
materials are bulky and must be hauled to the place of
use. This is a problem for large commercial plantings.
Organic mulches tend to reduce soil temperature.
Herbicide application may be needed in addition to
mechanical control. Several herbicides may be sug-
gested for some crops. These herbicides have shown
good control with no injury to the vegetables under test
conditions. Not all herbicides cleared for use on a species
are necessarily listed. Where the choice of more than
one herbicide is suggested, the decision rests with the
grower and is based on his knowledge of past weed
infestations, crop rotations, and material costs. Where
one herbicide will not control the weeds present, a com-
bination of herbicides may be suggested. When using
a herbicide for the first time, it is advisable to use a
small-scale trial.
These suggestions for weed control in vegetables are
based on research at the Illinois Agricultural Experi-
ment Station, the U.S. Department of Agriculture, and
other research institutions. The University of Illinois
and its agents assume no responsibility for results from
the use of herbicides, whether or not they were used in
accordance with suggestions, recommendations, or direc-
tions of the manufacturer or any governmental agency.
Reading the label of the herbicide container is the
most profitable time you spend in weed control. Use
of the material and methods of application and use de-
pend on registration of the herbicide by federal and
state Environmental Protection Agencies (EPA). Do
not use any herbicide unless the label states that it is
cleared for the use on the crop to be treated.
Herbicides are being classified for general use or re-
stricted use by the U.S. Environmental Protection
Agency. A person wishing to use a herbicide classified
for restricted use must be certified as a private or com-
mercial pesticide applicator by the Illinois Department
of Agriculture. Contact your county Extension adviser
in agriculture for details about this program.
Only a few herbicides have been classified at this time.
More may be classified later.
When applying mixtures of chemicals, the user as-
sumes responsibiHty for freedom from residues if the
mixture is not labeled by the EPA.
Suggestions sometimes change during the growing
season, based on EPA clearances that were made after
this circular was issued. This publication, printed once
a year, is subject to change without notification.
Watch for notice of changes in the EPA registration
of herbicides (as released by the EPA) in the Illinois
Vegetable Farmer s Letter and the Insect, Weed, and
Plant Disease Survey Bulletin. Subscription forms for
the latter are available from the Agricultural Newsletter
Service, 116 Mumford Hall, 1301 West Gregory Drive,
Urbana, Illinois 61801, or your county Extension Office.
You can obtain the Vegetable Farmer's Letter from
Vegetable Crops Extension, University of Illinois, 1103
West Dorner Drive, Urbana, Illinois 61801.
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For Application During the Growing Season (1983 Only)
Crop
Active ingredient
per acre Weeds
Treatment actually covered' controlled
Timing of application
(based on crop stage) Remarks, cautions, limitations
Asparagus
(seedlings)
Amiben 3 lb. Annuals Immediately after seeding Irrigation or rainfall after treatment will give maximum
control.
Asparagus
(established
plantings)"'
dalapon
diuron
5-10 lb.
1-4 lb.
Perennial grass
Annuals
Princep 3-4 lb. Annuals
Sinbar 1.2-2.4 lb. Annuals
metribuzin 1-2 lb. Primaril
End of harvest season
following disking
In spring, after harvest, or
both
In spring, after harvest, or
both
In spring, after harvest, or
both
y broad- Early spring before the
leaf weeds spears emerge or
after harvest
Apply when grass weeds are 3 to 4 in. tall. Direct spray
under fern growth. Use surfactant as directed on label.
Apply after disking. Do not exceed 6 lb. per growing
season ; use a lighter rate on sandy soil. With diuron and
Princep, a spring application may be sufficient after the
first year.
Apply after disking. Do not treat during the last year in
asparagus because of residue.
Use lower rates on coarse soils. Do not apply more than
2.4 lb. per acre per year. Do not use on soils with less
than 1 percent organic matter. Do not plant to any other
crop for two years after application.
Apply after disking. Do not apply within 14 days of har-
vest. Can help control broadleaf weeds when used with
dalapon, diuron, or Princep. Do not apply more than 2
Ib./acre per growing season.
Preemergence
Beans, dry, Treflan 0.5-0.75 lb.
lima and snap"
Rasalin 0.75-1.5 lb.
dino.seb 6-7.5 lb.
Postemergence
Annuals' Preplant soil application, in- Plant crop immediately, or within 3 weeks after applica-
(primarily grasses) corporate with soil immediately tion. Can use up to 1 lb. per acre on dry beans.
Annuals Preplant soil application, incor-
(primarily grasses) porate with soil immediately
Annuals Can be used between planting Do not use on light, sandy soil. Some stand reduction may
and crop emergence result from use. See label for precautions.
Basagran 0.75-1 lb. Annual broad-
leaf weeds,
Canada thistle,
nutsedge
When weeds are small and are
actively growing; after the
first trifoliate leaf appears on
beans
Can provide good, broad-spectrum control when combined
with a grass-active herbicide. Do not mix with other pes-
ticides. See Basagran entry under corn, postemergence for
Canada thistle and nutgrass control.
Beans, snap Eptam 3 lb.
Eptam 2-3 lb.
+
Treflan 0.5-0.75 lb.
Dacthal 6-10 lb.
Annual grasses
and nutgrass'
Preplant soil application, incor-
porate with soil immediately
Preplant soil application, incor-
porate with soil immediately
Annuals^ Immediately after seeding
(primarily grasses)
TRIAL USE IN 1983. Research results have shown this
combination to control a broader spectrum of weeds
than either herbicide alone.
Do not feed treated plant parts to livestock.
Beans, lima
and dry
Amiben
Dual
Lasso
2-3 lb.
1.5-3 lb
2-3 lb.
Broad spectrum
of annual weeds
Annuals
Annuals
Immediately after seeding,
or preplant-incorporated for
lima beans
Preplant soil application, incor-
porate with soil, or pre-
emergence
Lima beans: preplant soil ap-
plication, incorporate into
upper 1 to 2 inches. Dry beans :
preplant soil application, incor-
porate into upper 1 to 2 inches,
or preemergence
Field may be rotary-hoed without destroying herbicide
action.
Beans, dry Eptam 2-3 lb.
+
Treflan 0.5-0.75 lb.
Preplant soil application, incor- TRIAL USE IN 1983. Research results have shown this
porate with soil immediately combination to control a broader spectrum of weeds
than either herbicide alone.
Beets,
garden"
Pyramin
Ro-Neet
4 1b.
4 1b.
Annuals
(primarily
broadleaved)
Annual grasses
Preemergence or after beets
emerge and before weeds
have two true leaves
Preplant soil application, incor-
porate with soil immediately
Rainfall or irrigation needed to activate. Where grasses
are a severe problem, use 4 lb. of Pyramin plus 4 lb. of
Ro-Neet.
Use a combination treatment with Pyramin to broaden
control spectrum.
Broccoli"
Brussels
sprouts"
Cabbage"
Cauliflower"
Direct-seeded or transplanted
Treflan 0.5-0.75 lb. Annuals' Preplant soil application, incor-
(primarily grasses) porate with soil immediately
Stunting or growth reduction may occur at recom-
mended rates under growth stress conditions. Can use
up to 1 lb. per acre on transplants.
Dacthal 6-10 lb. Annuals' Immediately after seeding. Can
(primarily grasses) also be incorporated preplant
Carrots"
Preemergence
Treflan 0.5-1 lb.
Carrots continued on the next page.
Annuals' Preplant soil application,
(primarily grasses) incorporate with soil immedi-
ately
Seed after application to 3 weeks later.
All notes are at the end of this table.
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For Application During the Growing Season (continued)
Crop
Active ingredient
per acre Weeds
Treatment actually covered' ccmtrolled
Timing of application
{based on crop stage) Remarks, cautions, limitations
Postemergence
Carrots Lorox 075-1.5 lb.
(continued)''
Annuals
Stoddard
Solvent
60-80 gal. Annuals
Postemergence on carrots only
after the crop is 3 in. tall
;
grasses, less than 2 in. ; broad-
leaves, less than 6 in.
After two true leaves have
appeared (do not apply to
carrots or parsnips after they
are Vi i"- in diameter, since
an oily taste may result)
Do not feed treated foliage to livestock or replant treated
area for 4 months. More than one application may be
made, but do not exceed a total of 2 lb. per acre. Do
not use over 40 PSI. Use no surfactants when tempera-
tures exceed 80°F., or crop injury may result.
Most effective when sprayed on cloudy days or during
high humidity, and when weeds are not more than 2 inches
high. May not control ragweed. Do not apply within 40
days of harvest. Can be used on celery, dill, parsnips, and
parsley.
Preemergence
Corn, pop** atrazine 2-3 lb. (See sweet corn) (See sweet corn)
Bladex
Dual
(See remarks)
1.5-3 lb.
Annuals
Annuals
Preemergence only
Eradicane, 4-6 lb.
Eradicane Extra
Lasso 2-3 lb.
Princep 2-3 lb.
Sutan+ 3-4 lb.
Postemergence
Preplant soil application,
incorporate with soil,
or preemergence
Difficult-to-control Preplant soil application,
weeds incorporate with soil
Annuals Preemergence
Annuals Preemergence
2,4-D 05 lb.
Primarily
annual grasses
Broadleaved
weeds
Preplant soil application,
incorporate with soil
Postemergence
See sweet corn, except the section on preemergence com-
binations.
Some pop corn varieties are sensitive to the application
rate. (See remarks on Bladex under sweet corn.)
See sweet corn.
See sweet com.
Plant only crops so specified on the label the following
year. Do not graze treated areas.
See sweet corn.
Apply when corn is 3 to 10 in. tall.
Com,
sweet*^
Preemergence
atrazine 2-3 lb. Annuals, annual
and perennial
grasses'"
Bladex (See remarks) Annuals
Preemergence, apply no later
than 3 weeks after seeding.
Shallow cultivation may im-
prove weed control during
dry weather.
Preemergence only
Dual 1.5-3 lb.
Eradicane, 4-6 lb.
Eradicane Extra 4 lb.
Annuals Preplant soil application,
incorporate with soil,
or preemergence
Difficult-to-control Preplant soil application,
weeds incorporate with soil
Lasso
propachlor
Sutan+
2-3 lb.
4-5 lb.
3-4 lb.
Annuals
Annuals
Primarily
annual grasses
Preemergence
Preemergence
Preplant soil application,
incorporate with soil
Grow; corn a second year without atrazine treatment. This^
chemical has a high soil residue. Do not plant other vege-
table crops on a sprayed area until a second year of corn
has been grown. Use atrazine where quackgrass is a prob-
lem. Residue hazard decreased when banded or in com-
bination with Lasso, propachlor, or Sutan.
Some sweet com varieties are sensitive to the application
rate. Has been shown to have less soil residue than atra-
zine. See label for rates and precautions. Do not use post-
emergence, or on sandy or loamy-sandy soils (un<fer 1
percent organic matter). Can be combined with other
herbicides to reduce the rate being used. NOTE: The
Shell Chemical Co. has a bulletin on using Bladex on pop
and sweet com.
Use to control weeds that are difficult to control with
other herbicides, such as wild cane, nutsedge, quackgrass,
wild Proso millet, and seedling Johnsongrass. Eradicane
Extra contains an "extender" which may lengthen the
period of control in fields where Eradicane control has
been shortened after several years of continuous use.
Preplant incorporation may aid control of nutgrass.
Do not use on sandy soils. Is an excellent herbicide on
soils with a high organic-matter content.
Especially useful on sandy soil and where nutgrass is a
problem.
Combinations
Dual, Eradicane, Eradicane Extra, Lasso
of weed control and reduce
',
propachlor, and Sutan -|- may be combined with atrazine or Bladex to broaden the spectrum
residue and carryover. See labels of herbicides for rates and application methods.
Postemergence
2,4-D
(amine)
atrazine
05 lb.
Basagran
2 1b.
075-1 lb.
Broadleaved
weeds
Annuals, annual
and perennial
grasses"
Broadleaved an-
nual weeds,
Canada thistle,
and nutsedge
Postemergence
Directed spray 3 weeks
after emergence
Early postemergence when the
weeds are small and actively
growing. Delay will result in
less control.
Preferably, apply before corn is 6 in. tall. If corn is over
12 in., reduce the rate to Vn lb.
Can be combined with crop oils for postemergence appli-
cation as emergency measure. This may increase residue
the following year; preemergence use preferred. Do not
graze or feed treated foliage for 21 days after treatment.
For Canada thistle and nutsedge, split applications are
preferred. Make the first one when the plants are 6 to 8
in. tall ; for nutsedge, 7 to 10 days later ; for Canada
thistle, 10 to 14 days later (or use one application plus
cultivation). Do not mix with other pesticides.
All notes are at the end of this table.
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For Application During the Growing Season (continued)
Crop
Active ingredient
per acre Weeds
Treatment actually covered' controlled
Timing of application
(based on crop stage) Remarks, cautions, limitations
Cucumbers Alanap L 3-5 lb.
Muskmelons''
Watermelons'" 3.3.5 ib.
Prefar 4-6 Ib.
Pre far
plus Alanap L
Annuals' Immediately after seeding
or transplanting
After transplanting or vining
Annuals Preplan! soil application,
(primarily grasses) incorporate with soil
immediately
Preplant light incorporation4 lb. Grasses and
+2-3 lb. broadleaved
weeds
Where earliness is desired, black polyethylene mulch can be used as an alternative to herbicides. It will control annual weeds, conserve
moisture, and increase the soil temperature in early spring.
Do not use on cold soil. Rainfall or irrigation after treat-
ment gives maximum control.
Keep away from foliage. Apply to soil after the weeds
have been removed.
Is primarily a grasskiller. Consult label for sensitive
crops within 18 months after application. Can be used in
rotation with tomatoes, broccoli, cauliflower, lettuce,
carrots, onions, and summer squash within 18 months.
Soybeans can be planted 12 months after application.
Has value for broad-spectrum weed control. Consult label
for sensitive crops within 18 months after Prefar applica-
tion. Has EPA approval as a tank mixture.
Eggplant Dacthal 6-10 lb. Annuals^ After plants are established,
(primarily grasses) 4-6 weeks after transplanting
Cultivate and weed prior to application. Can be applied
to plants as part of a uniform soil application.
Greens
(for beets,
mustard
greens, and
spinach —
see note d)
Devrinol 1-2 lb. Annuals Preplant soil incorporation For use in transplanted eggplant.
Where earliness is desired, black polyethylene mulch can be used as an alternative to herbicides. It will control annual weeds, conserve
moisture, and increase the soil temperature in early spring.
Dacthal 6-10 lb. Annuals' Immediately after seeding For use on collards, kale, mustard greens, and turnips.
(primarily grasses)
Treflan 0.5-0.75 lb. Annuals' Preplant soil application, in- For use on collards, kale, mustard greens, and turnip
(primarily grasses) corporate with soil immediately greens.
Furloe 1-2 lb. Primarily broad- Preemergence For spinach only. Use lower rates in cool, wet weather.
leaved annuals
Horseradish" Dacthal 6-10 lb. Annuals* Immediately after
(primarily grasses) transplanting
Lettuce'" Balan
Kerb*
1.5 lb. Annuals Preplant soil incorporation
Incorporate with soil
immediately
1-2 lb. Annuals Preemergence or preplant-
incorporated
Is primarily a grasskiller. Seed after application to 3
weeks later. Do not plant wheat, barley, rye, grass, onions,
oats, beets, or spinach for 12 months after application.
Do not use when the air temperature exceeds 85° F. Use
the lower rates listed on sandy soil. Do not use on peat or
muck soils. See label for rotation crops. For best results,
rainfall or irrigation is needed 1 to 2 days after applica-
tion, especially during warm weather.
Okra" Dual
Enide
Treflan
1.5-3 lb. Annuals
3-5 Ib.
0.5-1 lb.
Onions
Preplant soil application,
incorporate with soil,
or preemergence
Annuals At planting
Annuals Preplant soil application,
(primarily grasses) incorporate with soil
immediately
Where earliness is desired, black polyethylene mulch can be used as an alternative to herbicides. It will control annual weeds, conserve
moisture, and increase the soil temperature in early spring.
Preemergence
Dacthal 6-10 lb.
Randox 4-6 lb.
Postemergence
Furloe
Brominal
3-6 lb.
Annuals* Immediately after seeding
(primarily grasses) or transplanting
Annuals' Just before onions emerge
(primarily grasses)
Broadleaved On seeded onions
:
weeds (especially loop stage or after 3- to
smartweed) 4-leaf stage
0.25-0.38 lb. Broadleaved
weeds
When onions have 2 to 5
true leaves
May not kill smartweed or common ragweed. Can be used
on seeds, sets, or seedlings. Use only on mineral soils.
Use lower rates on sandy soils. A double application of
Dacthal can be used at seeding, layby, or both.
Use on muck soils. Heavy rainfall may reduce stand.
Very effective on purslane and pigweed.
In later sprays, direct at base of onion plant. If applied
more than once, do not exceed 6 lb. per acre for the
season. Use lower rates in cool, wet weather. Use no
later than 30 days before harvest. Do not use on sandy
soils.
TRIAL USE IN 1983. Use 50 to 70 gallons of water per
acre. Apply when onion foliage is dry for greatest crop
safety. Suggested temperature for spraying is 80° F
with low humidity.
Preemergence
Peas" propachlor 4-4.9 lb. Annuals
Treflan 0.5-0.75 lb. Annuals'
Peas continued on the next page.
Preemergence
Preplant soil incorporation,
incorporate with soil
immediately
Do not use on sandy soil.
Seed after application to 3 weeks later. Some reduction
of growth and stand reduction possible under stress. May
suppress some root rot.
All notes are at the end of this table.
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For Application During the Growing Season (continued)
Crop
Active ingredient
per acre Weeds
Treatment actually covered* controlled
Timing of application
{based on crop stage) Remarks, cautions, limitations
Peas Treflan
(continued)" +
Surflan
Basalin
Dual
O.S lb.
+
0.5 lb.
0.75-1.5 lb.
1.5-3 lb.
Annuals Preplan*, soil application,
incorporate with soil
immediately
Preemergence or Postemergence
dinoseb 0.3-9 lb. Annuals
(primarily broad-
leaved weeds)
Annuals Preplant soil application,
(primarily grasses) incorporate with soil
immediately
Annuals Preplant soil application,
incorporate with soil,
or preemergence
Do not use on soils of less than 1.5 percent organic
matter. May suppress Aphanomyces root rot. May
broaden weed control more than either herbicide alone.
Do not feed forage to livestock. Do not plant any root
crop for 12 months after application.
Postemergence
Basagran 0.75-1 lb.
MCPB
MCPA
(Na salt)
Vacate
1 lb.
0.25-0.5 lb.
0.115-0.154
Annual broad-
leaved weeds,
Canada thistle,
nutsedge
Broadleaved
.weeds and
Canada thistle
(MCPA amine) lb.
Preemergence or
postemergence
When weeds are small and are
actively growing; after peas
have 3 pairs of leaves (or
4 nodes)
When peas are 3-7 in.
tall and no later than 4
nodes prior to pea blossom
Preemergence, use 6 to 9 lb.; postemergence, use 0.3
to 1.1 lb. Apply prior to bloom when peas are 2 to 8 in.
tall. .See label for further precautions. Preemergence use
may help suppress root rot.
Can help control Canada thistle. Can provide good, broad-
spectrum control when used with a grass-active herbicide.
Do not mix with other pesticides. See Basagran entry
under corn, postemergence for Canada thistle and nut-
grass control.
May delay maturity 1 to 4 days. Use at least 20 gallons
of water per acre. Do not feed vines to livestock.
MCPA is more effective on mustard. MCPB or Vacate
may be less injurious to peas.
Potatoes, Dual 1.5-3 lb.
Irish"^'"
Eptam 3-6 lb.
Treflan 0.5-1 lb.
Lorox 0.75-2 lb.
dalapon 7 lb.
metribuzin
Lasso 2.5-3 lb.
Annuals Drag-oflf treatment
at emergence
Drag-oflf treatment at emer-
gence or preplant soil
application ; incorporate
with soil immediately
Drag-oflf treatment at
(primarily grasses) emergence
Annuals Apply prior to potato
emergence
Annual grasses
and nutgrass'
Annuals"
Quackgrass Before plowing in spring;
wait 4 days before plowing
and planting
Postemergence, following a
preemergence grass
herbicide
Annuals Apply at drag-oflf
0.25-0.5 lb. Annuals
(primarily
broadleaved)
Use lower rate on sandy soil.
Use a light incorporation.
Plant tubers at least 2 in. deep. Do not replant treated area
to other crops for 4 months after treatment. May injure
crop on light, sandy soil. Do not apply over exposed tubers.
Not for fields intended for red-skinned varieties or White
Rose. Do not plant potatoes for 4 weeks. Use surfactant
as directed on label.
Can be used preemergence also. Do not exceed 1 lb.
per acre in a season. Do not apply within 60 days of
harvest. Do not use on red-skinned or early-maturing
white varieties. Do not apply in cool, wet weather.
Do not use on sandy soils. Can be used alone or in com-
bination with Lorox or dinoseb.
Potatoes, Dacthal 6-10 lb. Annuals* Immediately after planting
sweet" (primarily grasses)
Amiben 3 lb. Annuals Immediately after planting
Enide 4-6 lb. Annuals Immediately after trans-
planting
Do not plant nonapproved crops on treated soil during the
same season.
Squash Amiben
Pumpkins
Prefar
3-4 lb. Annuals As soon after seeding as
possible, or preplant-
incorporated
4-6 lb. Annuals Preplant soil application,
(primarily grasses) incorporate with soil
immediately
Use on loam soils. Amiben can be applied broadcast or
banded over the row in pumpkins.
Use on sandy soils. Is primarily a grasskiller. Consult
label for sensitive crops within 18 months after applica-
tion. Can be used in rotation only with tomatoes, broccoli,
cauliflower, lettuce, carrots, onions, and summer squash
within 18 months of application. Soybeans can be planted
12 months after application.
Pumpkins propachlor 4-5 lb. Annuals Preemergence Do not use on sandy soils.
Tomatoes,
direct-seeded
and trans-
planted"
Enide 4-6 lb.
Devrinol 1-2 lb.
Tomatoes continued on the next page.
Annuals
Annuals
Preemergence
Preplant soil incorporated
Do not plant other food crops on treated areas for 6
months. If used under dry soil conditions, a shallow (1
in.) incorporation as a preplant treatment may improve
weed control. Can also be used on transplanted peppers.
Also used on direct-seeded and transplanted peppers.
Enide + Devrinol is labeled as a tank mixture.
All notes are at the end of this table.
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For Application During the Growing Season (continued)
Crop
Active ingredient
per acre Weeds
Treatment actually covered" controlled
Timing of application
{based on crop stage) Remarks, cautions, limitations
Tomatoes metribuzin
(continued)''
0.25-1 lb. Primarily broad- Preplant incorporated. Post-
(min.-max.) leaf. Should be emergence, can be broadcast or
used with a grass- directed,
active herbicide.
0.2S-0.5 lb. Preplant incorporated, trans-
plant tomatoes
0.25-0.5 lb. Broadcast spray, established
tomatoes
0.5-1 lb.
(For min.-
max. rates)
Directed spray, established
tomatoes
Apply with ground equipment to seeded and transplanted
tomatoes. Do not use air-blast or other high-pressure
spray equipment. Do not use on peppers.
Alone or in a tank-mix combination with Treflan.
Single or multiple applications. Minimum of 14 days be-
tween treatments. Direct-seeded plants should have 5 or
6 leaves; transplants should show new growth.
Recommended for use in fields with severe weed prob-
lems, or for fields with hard-to-control weeds.
Do not apply within 7 days of harvest, or within 3 days
following cool, wet, or cloudy weather; otherwise, crop
injury may occur. Do not apply to established tomatoes
within 24 hours after application of other pesticides. Do
not apply more than 1 lb./acre per crop season, or more
than 1 Ib./acre within a 35-day period. Allow at least 14
days between applications, regardless of the dosage or
method used. Do not use hot caps on tomatoes within 7
days before application, or at any time afterward. Do not
tank-mix with other pesticides, except Treflan.
Tomatoes
and Peppers,
transplanted
Amiben
Treflan
3-4 lb.
0.5-1 lb.
Annuals Wait 3 days after
transplanting to apply
Annuals'' Preplant soil application,
( primarily grasses) incorporate with soil
immediately
Use granular formulation only. Apply to dry foliage in
order to avoid leaf burn. Do not use on sandy soils.
Some reduction of growth may be possible under growth
stress conditions, or if rates are higher than suggested
for the soil type.
Where earliness is desired, black polyethylene mulch can be used as an alternative to herbicides. It will control annual weeds, conserve
moisture, and increase the soil temperature in early spring.
* Restricted-use herbicide.
Based on active ingredients (actual amount of active herbicide in material or acid equivalent). Use lower rate on sandy soil and higher rate on clay and loam soils. When
using a band application over the row, adjust amount of material applied to the part of an acre treated. *• For perennial weed control, applications during and outside the growing
season, see the following table. "^ For stale seedbeds, before crop emergence, see the following table. •* For perennial grass control, applications outside the growing season, see the
following table. ' May not control ragweed and panicum. ' May not control smartweed. s May not control ragweed, smartweed, and velvetleaf. *< May not control crabgrass.
' May not control smartweed and velvetleaf.
For Application Outside the Growing Season
Stale seedbed, before crop emergence
Asparagus paraquat* O.S-1 lb. All emerged
green foliage
Before crop emergence;
allow maximum weed emer-
gence prior to treatment
Weeds that emerge after treatment will not be controlled.
Crop plants that have emerged at application will be in-
jured. Do not apply within 18 months of harvest. Use
with a preemergence or preplant sustained-action weed
control system.
Com, sweet
Lettuce
Melons
Peppers
Potatoes
Tomatoes
paraquat* 0.5-1 lb. All emerged
green foliage
Before crop emergence Weeds that emerge after treatment will not be controlled.
Crop plants that have emerged at application will be in-
jured. Use with a preemergence or preplant, sustained-
action weed control system.
Asparagus Roundup
Perennial weed control, applications during and outside the growing season
2-5 lb. (See remarks) Before emergence, or
with shielded or directed
sprays during fern growth
Use to control milkweed, thistle, field bindweed, quack-
grass, or Johnsongrass. Apply to quackgrass when it is
6-8 in. tall in the fall or sprmg. Apply to Johnsongrass
when it is at least 12 in. tall and actively growing. Do not
till for the specified time for each species (see label).
Does not provide residual weed control. Do not mix,
store, or apply Roundup spray solutions in containers or
spray tanks made of galvanized or unlined steel (except
stainless steel).
Asparagus
Beans, edible
Beet greens
Beets, red
Broccoli
Cabbage
Cauliflower
Corn, sweet and pop
Horseradish, as a
weed and as a crop
Jerusalem artichoke
Perennial grass control, applications outside the growdng season
Roundup 2-3 lb. (See remarks) (See remarks)
Kale
Lentils
Lettuce
Mustard greens
Okra
Onions
Peas
Potato, Irish and sweet
Radishes
Spinach
Use for quackgrass or Johnsongrass control. Apply to
quackgrass when 6 to 8 in. tall in fall or spring. Apply to
Johnsongrass when at least 12 in. tall and actively grow-
ing. Do not till until 3 to 7 days after application. Does
not provide residual weed control. Do not mix, store, or
apply Roundup spray solutions in galvanized steel or un-
lined steel containers (except stainless steel).
For control of volunteer horseradish, apply 3 to 4 lb. in
mid-September. Field should have been disced 4 to 6
weeks prior to application. For this control practice, use
spray coverage only.
* Restricted-use herbicide.
69
Note: In the suggestions in this publication, trade names of herbicides are usually used. The list below shows trade
names and their corresponding common names. Restricted-use herbicides are identified with an asterisk(*).
Common name Trade name Common name
alachlor Lasso
atrazine AAtrex and Atrazine
benefin Balan
bensulide Prefar
bentazon Basagran
bromoxynil Brominal
butylate+safener Sutan+
CDAA Randox
chloramben Amiben
chlorpropham Furloe
cyanazine Bladex
cycloate Ro-Neet
dalapon Dowpon
DCPA Dacthal
Trade name Common name
dinoseb Premerge-3, Sinox,
Dinoseb
diphenamid Enide
diuron Karmex and others
EPTC Eptam
EPTC + safener Eradicane
EPTC + safener
+ extender Eradicane Extra
fluchloralin Basalin
glyphosate Roundup, Kleen Up
linuron Lorox
MCPA, MCPB. .. .Vacate, numerous
metolachlor Dual
Trade name
metribuzin Lexone, Sencor
napropamide Devrinol
naptalam Alanap L
paraquat* . . . Paraquat,* Gramoxone*
pronamide* Kerb*
propachlor Ramrod, Propachlor
pyrazon Pyramin
oryzalin Surflan
simazine Princep
terbacil Sinbar
trifluralin Treflan
Petroleum solvent. .Stoddard Solvent
2,4-D (amine) (numerous)
Storing Pesticides and Containers
Keep pesticides and containers in a separate building, room, or enclosure used only for this purpose. Such build-
ing or rooms should be dry, ventilated, and locked. Fence outside storage areas to protect children and animals and
to discourage pilferage. CAUTION: Do not store weedkillers, herbicides, or defoliants in the same room with in-
secticides. Chlorate salts can create a fire or explosion hazard. Remove only the pesticides needed for one day's opv-
eration and return empty containers — and any unused pesticide — to the storage area each day.
Disposing of Pesticides and Containers
Surplus pesticides. To dispose of surplus pesticide mixtures, try to find other areas with the same pest
problem and use up any extra tank mix or rinse water on these areas. Do not drain surplus pesticides in any loca-
tion where they can contaminate wells, streams, rivers, lakes, or ponds.
Operators of landfills meeting environmental safety standards can obtain supplemental permits to handle toxic
waste materials, including pesticides. To dispose of large quantities of surplus pesticides, contact the Illinois EPA
Division of Land Pollution Control to locate the nearest landfill with a supplemental permit for toxic waste or to
obtain specific instructions about disposal.
Pesticide containers. All empty pesticide containers, regardless of their type, should be rinsed three times
before disposal. Rinse water should be dumped in the tank. Triple-rinsed containers should be punctured or broken
to facilitate drainage and to prevent reuse for any purpose. They should then be hauled to a sanitary landfill for dis-
posal. Small quantities of containers may be buried singly in open fields, with due regard for the protection of sur-
face and subsurface water.
Illinois regulations permit the burning of combustible containers provided that they are burned on the premises
where they were used, that they are burned more than 1,000 feet from residential areas, that the burning will not
cause undue visibility or environmental hazards, and that no reasonable alternative disposal method is available.
Do not breathe smoke from burning pesticide containers, and do not burn containers that have weedkillers such
as 2,4-D or similar herbicides. When these change to a gas, the vapors may damage nearby crops and shrubbery.
Pesticides containing chlorates may explode when heated and therefore should not be burned.
Growers with Several Crops in a Small Area
Growers with several crops in a small area should be especially careful when applying herbicides. The tendency
is to apply more if the quantity measured out "looks" as if it is not enough. A low-percentage granular formulation
is suggested for small areas. Check rates and application techniques on the container label very carefully. Applica-
tions must be accurate and uniform. Excessive amounts may cause injury to present or subsequent crops.
Ideally, a specific herbicide should be fitted to a specific crop species. When growing several different crops in
a small area, however, it is often impractical and expensive to use all the appropriate herbicides. Following are two
herbicides that can be used on a wide range of vegetables.
DacthaL Dacthal is cleared on a large number of vegetables. As listed in this circular, it may not always be
the herbicide of preference. It can be used on broccoli, brussels sprouts, cauliflower, cabbage, snap beans, mung
beans. Southern peas, soybeans, seeded melons, cucumbers, squash, collards, kale, mustard greens, turnips (root and
greens), garlic, horseradish, onions, potatoes (Irish), sweet potatoes and yams, tomatoes, eggplant, peppers, and
strawberries. Do not use on beets or Szviss chard.
Dacthal is a preemergence herbicide that must be applied to weed- free soil. It controls very small weed seed-
lings soon after the weed seeds germinate. It is most eflfective if rainfall occurs or if the soil is irrigated within 2 to
3 days after application.
I
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A one-time application to all species is not always possible because some plants are susceptible to injury in
early-growth stages. It is preferable to use Dacthal at seeding or transplanting time if the species is adapted to it.
When this is not possible, the weeds should be removed and Dacthal applied to prevent further weed development.
Consult the label for the appropriate application time.
Dacthal is effective in controlling annual grasses that are a problem in the spring. Broadleaf weeds that escape
control should be mechanically removed.
Treflan. Treflan is widely available because it is used in soybean culture in Illinois. It can be purchased
as a liquid with 4 pounds of active ingredient per gallon for large garden areas or as a low-percentage granular
formulation for smaller areas. The amount of Treflan to use correlates very closely with the type of soil. The ap-
propriate amounts are shown on the container label.
Treflan can be used for weed control in beans (green, lima, and dry), broccoli, brussels sprouts, cabbage,
cauliflower, carrots, kale, mustard greens, okra, peas, peppers, tomatoes, and turnip greens. Treflan may injure
sweet corn.
Treflan must be mixed with or watered into the soil to prevent loss of the chemical from the soil surface. A
rototiller, disc, or similar implement should be used to mix Treflan with the soil to a 3- to 4-inch depth. When it is
impractical to mix Treflan with the soil mechanically, remove all germinated and growing weeds and allow the
herbicide to be carried into the soil through rainfall or sprinkle irrigation.
Treflan is quite effective on annual grasses, but many broadleaf weeds will need to be mechanically removed.
Other Publications on Weed Control
Copies of the following publications on weed control are available from the ofSce of your county Extension adviser
and the Office of Agricultural Publications, 123 Mumford Hall, 1301 West Gregory Drive, Urbana, Illinois 61801.
Calibrating and Adjusting Granular Row Applicators— Circular 1008
Controlling Weeds in the Home Garden— Circular 1051
Equipment and Calibration: Low Pressure Sprayers— Circular 1192
Turfgrass Pest Control — Circular 1076
Herbicides for Commercial Fruit Crops in Illinois — H-659
Herbicide Recommendations for Commercial Nurserymen— NC-2-80
1983 Row Crop Weed Control Guide
Weed Control in Small Grains, Forages, and Pastures
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1983 HERBICIDE AND WEED CONTROL CHANGES FOR VEGETABLES - ILLINOIS^
Herbert J. Hopen
I. DACTHAL should be available in greater quantities than in 1982. The manu-
facturing plant has been rebuilt.
II. BEXTON, COBEX and TOLBAN are no longer produced and except for carryover
stocks will not be available.
III. ROUNDUP has a number of additional label uses for vegetable crops and can
now be used for: asparagus, edible beans, lentils, mustard and spinach
greens, red beets and beet greens, broccoli, cabbage, cauliflower, sweet
and popcorn, horseradish (for weeds and control of volunteer horseradish),
Jerusalem artichoke, kale, lettuce, okra, onions, peas, Irish and sweet
potatoes and radish.
IV. EPTAM + TREFLAN can be used for snap and dry (kidney) beans. Research
results have shown this combination to control a broader spectrum of weeds
than either herbicide alone.
V. BASALIN can be used for weed control in dry, lima an snap beans and peas.
VI. LASSO has a label in Illinois and Wisconsin for use in lima and dry beans.
VII. DUAL can now be used in dry and lima beans, sweet and popcorn, okra, peas
and Irish potatoes.
VIII. ERADICANE EXTRA has clearance for sweet and popcorn. ERADICANE EXTRA con-
tains an "extender" which may lengthen control in fields where ERADICANE
control has been shortened after several years of continuous use.
IX. A section about okra weed control has been added. DUAL, ENIDE or TREFLAN
can be used in okra weed control.
X. BROMINAL may be used for broad leaf weed control in onions. This is a
postemergence treatment.
XI. TREFLAN + SURFLAN is now cleared for pea weed control. This combination
may aid in Aphanomyces root control.
XII. RAMROD (propachlor) now has a national label for pumpkin weed control. In
1982 it was used under an Illinois state label.
XIII. Paraquat will be sold under two trade names this year: PARAQUAT from
Chevron and GRAMOXONE from ICI. |
XVI. A section was added to Circular 907 dealing with weed control where several
vegetable crops are grown in a small area.
^See "Weed Management Guide for Commercial Vegetable growers - 1983 (Circular
(907) for more detail.
Herbert J. Hopen is a Professor of Hortiaulture
.
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1983
Disease Management
Guide for Commercial
Vegetable Growers
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^
The successful control of vegetable diseases re-
quires an integrated program that includes the use of
resistant varieties, disease certification programs, crop
rotation, balanced soil fertility, weed and insect control,
and proper crop culture as well as the selective applica-
tion of fungicides, bactericides, or nematicides. Econom-
ical control depends on establishing an overall disease
management system for the entire farm. Keeping care-
ful records of the crops that have been planted, the prob-
lems encountered, and the pesticides used is important.
The information in this circular is updated annually.
The grower should also consult the current versions of
Circular 897, Insect Pest Management Guide: Commer-
cial Vegetable Crops and Greenhouse Vegetables, and
Circular 907, Weed Management Guide for Commercial
Vegetable Growers, as well as Circular 1174, Vegetable
Varieties for Commercial Growers, which contains infor-
mation on disease resistance. Those circulars are revised
each year.
Because many disease problems originate with seeds
or transplants, growers should follow the seed treatment
recommendations given in this circular or be sure to
obtain planting material that is certified free of disease.
This publication presents the vegetable fungicide
tolerances and application intervals for various crops as
approved by the Food and Drug Administration (FDA)
and the U.S. Environmental Protection Agency (EPA)
as of October 1, 1982. The tables on the next two pages
give (1) the tolerances in parts per million (ppm) and
(2) the number of days between the last application at
the normal rate and the harvest that will keep residues
within the tolerances set by the FDA.
The listing of a chemical as approved for use on a
particular crop does not mean that the Illinois Coopera-
tive Extension Service or Agricultural Experiment Sta-
tion recommends the use of the chemical for that crop.
Our specific recommendations for disease control are
given in the table entitled "Condensed Recommendations
on Disease Management . . ."
In some instances a tolerance has been set but a
definite interval has not been established. The absence of
an interval for a particular crop in the listings does not
necessarily mean that the fungicide may not be used on
that crop. To ensure that the crop produced does not
exceed the tolerance, the use of the fungicide would re-
quire a restriction such as "do not apply after first blooms
appear" or "do not apply after edible parts form." This
infonnation appears on the product label.
In a few cases the interval and dosage have been
established but the allowable residue concentration has
not been determined. Again, this does not mean that the
fungicide may not be used on the crops for which it is
labeled. It does mean, however, that until the tolerance
is established it must be considered as zero. These cases
are reviewed each year, and some are cancelled when the
chemical manufacturer supplies the EPA with additional
data.
Growers must follow a program of disease control
that will assure that the vegetables produced do not
contain excessive fungicide residues. Vegetables marketed
with residues exceeding the FDA tolerances may be in-
jurious to consumers, may be confiscated, and may cause
the grower to be brought to court.
Growers have nothing to fear from the law as long
as they use fungicides and other pesticides according to
the current label and only on the crops specified, in the
amounts specified, and at the times specified. The pru-
dent grower keeps a record of the products and trade
names used, the percentage of active ingredients, dilu-
tions, rates of application per acre, and dates of applica-
tion. The record sheet at the end of this circular provides
a convenient place to record such information.
This circular is revised each year. Be sure you are
using the most recent copy.
Prepared by Barry Jacobsen, Department of Plant Pathology
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FUNGICIDE USES AND RESIDUE INFORMATION FOR VEGETABLES
APPROVED BY THE EPA, OCTOBER 1, 1982^ '^
Benlate,''
0.2-50
Captan (D)
2-100
Bravo,
0.1-15
Di-
folatan,
0.1-15
Dyrene,
0.1-10
maneb,
4-45 ppm
maneb with
mancozeb*
0.1-15
zineb,
4-25
Crop ppm ppm ppm ppm ppm zinc salt ppm ppm
Asparagus , , root dip , , ,
,
A' A A
Beans (dry, lima,
snap)
(2-beans, 50-
forage), 14,
28 on lima, B
PP, (5-snap), 7,
B(snap only)
(10),0,4on
limas or snap
(7).
7
Beet, garden •• (2-root, 100-
greens),0, pp
•• •• •• (7-roots)
;
(25-tops), 7
Broccoli •• PP •• (10), 3, or trim
and wash,
•• (7), 7
Brussels sprouts PP • • (7), 7
Cabbage PP (10), 7 (7), 7
Cantaloupe
(muskmelon)
0, ph,' PP (4), 5 (4-edible
parts), 5
(4), 5
Carrot (2), 7, B (tops) (7), 7 (tops)
Cauliflower PP (7),
Celery (3). 7 0,pb (15), 7 •• (5), strip and
wash, 14
(5), 14
Chinese cabbage • • (25),
7
Corn, sweet and pop (2-kemels plus
cob), 10,
B,PP
( 1 -kernels
plus cob),
14, B«
0,B,C (0.5-cob
and kernels,
15-fodder and
forage),
7
0,B,C
Cucumber 0, ph, pp (4), 5 (4), 7 (4), 5
Eggplant 0, ph, pb
Endive, escarole
.
.
• • (10), 10, and wash (10), 10
Fennel • • (10),
7
Kale, coUard (2-greens),pp •• • • • • (10), 10, and wash •• (25-collard),7;
(10-kale), 10
Kohlrabi PP • • • • ( 7 ) , halfgrown
Lettuce
.
.
• • 1 0, strip and wash (10), 10
Mustard greens PP (10), 10, and wash (10), 10
Onion (50-green,
25-dry),0,ph
(5-green), 14;
(0.5-dry), 7
(0.5-dry), 7, D (7),7
Peas (2-dry and
succulent), pp
•• • • • • •• • • (7), 10
Pepper 0, pb, PP .. • •
Potato, Irish' 0,ph O.C and seed,
G,pp
Pumpkin 0,pp
Radish • • • • • •
Rhubarb (greenhouse)
Spinach 0,pp • • (10), 10, and wash (10). 10
Squash 0,pp (4), 5 (4). 5 (4), 5
Sugar beet' (0.2-roots,
15-tops),21
• • • •
(45-tops), 10,
B, C; 14, no feed-
ing restrictions
(2-roots, 65-
tops),B, 14
Swiss chard • • • • • • (25),
Tomato 0,pp 0" (4),5,F 5 (4), 5
Turnip, rutabaga •• (2-greens and
roots), pp
•
• •• • • (10-tops, 7-roots),
7, and wash
•• (7-roots and tops),
7 (tops)
Watermelon 0,pp (4), 5 (4-edible
parts), 5
(4), 5
* No tolerances have been set for these fungicides on dill, horseradish, okra, parsley, and parsnip. Tolerance information is given in the table in parts per million within
parentheses.
° The following abbreviations are used
:
A = Postnarvest application to ferns only or to young plantings that will not be harvested. F =: To avoid damage, do not use on tender young plants,
B = Do not feed treated tops or forage to livestock. pb = Plant bed treatment.
C := Do not use treated seed or seed pieces for feed or food. ph = Postharvest spray or dip.
D = Do not apply to exposed bulbs. pp = Preplant soil treatment.
E = Do not apply after fruit buds form,
e Numbers in table that are not in parentheses indicate number of days between last application and harvestj = up to harvest.
* Do not apply Benlate alone; always use in combination with mancozeb or other labelled protective fungicide such as Captan, Bravo, Dyrene, or maneb. Do not mix
with Mertect or Topsin-M.
* Mancozeb is sold as Dithane M-45 and Manzate 200.
' Tolerances are not needed for pesticides applied only to the foliage and not translocated to the tubers or roots.
« Do not apply if the crop will be used for processing.
•• Machine harvest only.
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LABEL INFORMATION ON FUNGICIDES OF LESS GENERAL USE
Fungicide
(tolerance) Crops and use restrictions
Botran
(5-20 ppm)
carbofuran
(Furadan lOG)
chloroneb
(Demosan)
Copper
fungicides'
tribasic copper
sulfate
(Kobasic,
Triangle,
Tri-basic
Copper
Sulfate, etc.)
copper sulfate
(many)
copper resinate
(Citcop 4E,
Cop-O-Cide,
Emulsifiable
Liquid Copper
Fungicide)
copper
ammonium
carbonate
(Copper-
Count N)
copper
hydroxide
(KocidelOl
and 404)
copper
oxychloride
sulfate (COGS,
Copro 50 and
53)
Bordeaux
mixture
(Acme
Bordeaux
mixture,
Pattersons
Bordeaux
mixture,
Bor-Dox,
Ortho Bordo
mixture,
etc.)
Beans (snap) — white mold, 2 days to harvest.
Do not feed forage to livestock. Greenhouse to-
mato— to harvest. Do not drench seedlings or
newly set transplants. Carrot— postharvest dip
or spray, see label. Garlic, onion— soil applica-
tion before seeding or spray to soil around sets
or bulbs. Do not plant spinach as a followup
crop in treated soil. Leaf lettuce (greenhouse) —
14 days' (do not apply to wilted plants or seed-
lings). Head lettuce— 14 days. Celery— 7 days.
Cucumber (greenhouse) — see label. Rhubarb
(greenhouse) — 3 days. Potato— 14 days (do
not feed to livestock). Sweet potato— root dip
and plant bed treatment. Note: Do not plant
tomatoes as followup in treated soil. Don't use
spent roots for food or feed. Postharvest spray or
dip as directed. Tomato (greenhouse) — 3 days.
Corn (sweet and pop) —-nematodes. Apply in
band or furrow at planting. Cucumber, melon,
squash, pumpkin— apply in band at planting.
Beans — seedling diseases. Seed treatment or in-
furrow spray at planting.
Bean, beet, broccoli, Brussels sprouts, cabbage,
cantaloupe, carrot, cauliflower, celery, cucumber,
eggplant, honeydew melon, lettuce, muskmelon,
onion, pea, potato, pumpkin, radish, spinach,
squash, tomato, watermelon.
Bean, broccoli, cabbage, cantaloupe, cassaba
melon, cauliflower, celery, cucumber, honeydew
melon, muskmelon, Persian melon, potato, pump-
kin, radish, squash, tomato, watermelon.
Bean, broccoli, cantaloupe, cauliflower, Chinese
cabbage, carrot, celery, cucumber, honeydew
melon, lettuce, muskmelon, onion, pepper, pump-
kin, squash, tomato, turnip, watermelon.
Bean, cabbage, carrot, crenshaw melon, celery,
cantaloupe, cassaba melon, cucumber, honeydew
melon, lettuce, muskmelon, pepper, Persian
melon, potato, squash, tomato, watermelon.
Bean, broccoli, Brussels sprouts, cabbage, canta-
loupe, carrot, celery, cucumber, honeydew melon,
muskmelon, pepper, potato, pumpkin, squash, to-
mato, watermelon.
Bean, beet, broccoli, Brussels sprouts, cabbage,
cantaloupe, carrot, cassaba melon, cauliflower,
celery, crenshaw melon, cucumber, eggplant,
honeydew melon, lettuce, muskmelon, onion, pea,
Persian melon, potato, pumpkin, spinach, squash,
tomato, watermelon.
Asparagus, beans, beets, broccoli, Brussels sprouts,
cabbage, carrot, cassaba melon, celery, collards,
crenshaw melon, honeydew melon, horseradish,
kale, mustard, pepper, rape, rutabaga, spinach,
cress, cucumber, eggplant, honeydew melon, musk-
melon, Persian melon, potato, pumpkin, radish,
squash, tomato, turnip, watermelon.
Fungicide
(tolerance) Crops and use restrictions
fenaminosulf Cleared only for seed-treatment use on beans,
(Lesan) beets, com, cucumbers, peas, spinach, sugar beets.
Do not use treated seed for food, feed, or oil.
Slurry seed treatment for planting in light soils
or soils high in clay or organic matter,
dinocap Cantaloupe (muskmelon), cucumber, honeydew
(Karathane) melon, pumpkin, squash, watermelon— 7 days.
For control of powdery mildew only,
etridiazol Seed treatment: Beans, peas, sugar beets.
(Terrazole,
Truban)
oxymal Potatoes— nematodes. Apply before or at plant-
(Vydate) ing.
polyethylene Potato, sugar beet— no time limitations. Celery
polymer — 14 days. Cantaloupe, cucumber, tomato— 5
(Polyram) days. Do not feed sugar beet tops to meat or
(0 ppm) dairy animals. Celery— strip, trim, and wash—
14 days. Postharvest application to asparagus
ferns.
PCNB Beans— base of plants before blossoming, soil
(Terraclor, and seed treatment at planting, or foliar spray.
Brassicol, Do not feed treated Bean vines to livestock. Do
Fungiclor) not apply after first bloom. Broccoli, Brussels
(0.1 ppm) sprouts, cabbage, cauliflower— transplant solu-
tion (V* pint per plant) or row treatment before
transplanting. Pepper, potato, tomato— soil treat-
ment at or before planting. Tomato (greenhouse)
— transplant solution (Vi pt. of 0.2% per plant).
Garlic— soil and seed treatment at planting,
streptomycin Celery, pepper, tomato— plant beds only (200
(0.25 ppm) ppm spray); Potato— seedpiece treatment only
(100 ppm dip or dust). Soak cut seed pieces less
than 30 min. Beans— seed treatment for halo
blight control. Do not use treated seed for food
or feed.
Exempt when used with good agricultural prac-
tices. See label.
Sweet potato— "seed" root treatment. Do not
use treated pieces for food or feed. Potato—
"seed" tubers only (1,500 ppm-20 sec. dip). Stor-
age rot control.
Beans— white mold and gray mold. Snap or dry
beans, 14 days. Lima, 28 days. Celery— early
and late blight, 7 days.
Onion— Furrow treatment. Celery— 7 days
(strip, trim, and wash). Sweet potato— preplant
root dip. Tomato— days, for leaf spots and
fruit rots. Seed treatment: Beans, beets, broccoli,
Brussels sprouts, cabbage, cantaloupe, carrot,
cauliflower, collard, corn, cucumber, eggplant,
endive, kale, kohlrabi, lettuce, okra, onion (bulb,
seed, and set), peas, pepper, pumpkin, radish,
spinach, squash, swiss chard, tomato, turnip,
watermelon. WARNING: Do not use treated
seed for food, feed, or oil— 7 days.
Carrot —- Alternaria leaf spot and late blight—
14 days. Potato— early and late blight. May be
applied through irrigation systems (solid set or
center pivot only).
Com (sweet and pop) — Apply in band or fur-
row at planting.
sulfur, lime,
and lime-
sulfur
thiabendazole
(Mertect)
(0.02-0.1 ppm)
thiophanate methyl
(Topsin-M)
thiram,
TMTD
(0.5-7 ppm)
triphenyltin
(Du-Ter)
terbufos
(Counter 15G;
» Number of days between last application and harvest. , -r j -.i, i - :— .i
" There are many other copper ^terials, but these are most widely available and labeled for use on vegetable crops. Exempt from tolerance if used with good agncul-
I tural practices; not exempt if used at the time of harvest or after harvest. See label.
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CONDENSED RECOMMENDATIONS ON DISEASE MANAGEMENT FOR DISEASES OF
COMMERCIAL VEGETABLE CROPS FOR 1983
Vegetable Disease management practices
Asparagus
Crown or root rots,
seedling blights, and wilt
Rust, other leaf and
branchlet blights
Beans (snap, dry, wax, and lima)
Most diseases
Seed decay, damping-off,
seed-borne stem blights,
and root rots
Root rots
Bacterial blights
Downy mildew and syringe blight
(brown spot) on lima beans
Rust, anthracnose, and other
fungal leaf, pod, and stem
diseases
White mold, gray mold
Virus diseases
Soybean cyst nematode
Beets (garden and sugar), Swiss chard
Seed rot, damping-off,
and seed-borne leaf spot
Cercospora leaf spot
No resistant varieties are available for control of these diseases. Treating the crowns with captan
or mancozeb may aid in control. These diseases are best managed by good asparagus culture.
Provide optimal soil fertility, and weed, insect and rust control. Avoid excessive cutting.
Grow rust-resistant varieties. Apply zineb, maneb, mancozeb, or Polyram to nonharvested fields
up to August 15 and to harvested fields after harvest only. Applications should be made on 7-
to 10-day intervals.
When possible, use rotations of 2-3 years between bean crops.
Plant only western-grown, certified seed in a seed bed that is warm (60°-65° F.) and well-
prepared. Seed treatment with thiram, captan, captan plus fenaminosulf, Terrazole, or chloroneb
plus insecticide is suggested. In-furrow sprays of chloroneb may be helpful for early season
root-rot control.
Maintain optimal soil fertility. Utilize crop rotations of 2-3 years.
Plant only western-grown, certified seed. Utilize crop rotations of 2 to 3 years. Avoid cultivating
when beans are wet. Streptomycin may be added to seed treatment fungicide/insecticide. Field
applications of 2-3 pounds of fixed copper per acre will provide good control of brown spot and
halo blight, only moderate control of common or fuscous blight.
Make early and weekly applications of maneb plus fixed copper. Eliminate lilac and wild cherry
from field borders.
Utilize crop rotations of 2-3 years. Apply maneb, zineb, or Bravo at 7- to 10-day intervals. Rust-
resistant varieties are available for some types of beans. Sulfur can also be used but may be
phytotoxic at high temperatures.
Apply Benlate, Botran, or Topsin-M first at initial to 25 percent bloom and again at full bloom.
Botran may be used on snap beans only.
Plant varieties with resistance to bean ccMnmon mosaic, NY 15 strain of common mosaic, and
bean yellow mosaic.
Rotate 2-3 years with com, small grains, alfalfa, red clover, or other nonhost crop. Do not include
soybeans in the rotation.
Sow in a well-prepared seed bed. Treat seed with captan or thiram. Make sure boron levels are
adequate.
Apply zineb or fixed copper weekly at the first sign of disease.
Crucifer crops (broccoli, Brussels
sprouts, cauliflower, cabbage,
Chinese cabbage, collards, kale,
kohlrabi, mustard, radbh, rutabaga
)
Seed rot, damping-ofT, black rot,
blackleg
Wirestem (Rhizoctonia)
Clubroot
Black rot and blackleg
Downy mildew, Altemaria
leaf spot, and other fungal
leaf diseases
Tipbum
Fusarium yellows
Radish black root
Sow only western-grown, hot water-treated seed. Seed also should be treated with thiram or
captan. Place seed beds where no crucifer has grown for 4 years or more and where water will
not drain from fields recently planted to crucifers.
Incorporate PCNB-captan in upper 3 inches of soil before planting or drench after planting.
Apply PCNB (Terraclor 75) in transplant water.
Use a crop rotation of 3-4 years or more. Use only hot water-treated seed. Use care in the
selection of plant bed sites. Be sure no drainage occurs to seed bed from old plantings. Control
wild mustard and other cruciferous weeds. Purchase only certified, disease-free transplants. Do
not dip transplants before planting. Sprays of fixed copper may help control black rot. Bravo
applied to control downy mildew may also help control blackleg. Some cabbage varieties resistant
to black rot are available. Losses are generally lower where direct seeding is used.
Apply maneb, zineb, or Bravo on weekly intervals. Start applications in seed bed or when plants
are young.
Plant resistant varieties.
Plant yellows-resistant varieties.
Plant resistant varieties.
Carrots, Parsnips
Seed rot, damping-off, Cercospora
leaf spot, Altemaria leaf blight
Aster yellows
Root-knot nematode
Treat seed with captan or thiram.
Apply maneb, mancozeb, zineb, or Bravo on 7-10 day interval.
Parsnip canker
Use insecticides to control leafhopp>ers that transmit the mycoplasma. Excellent early season
leafhopper control is essential. Control must occur before leafhoppcrs feed.
Fumigate mineral soils vvath D-D, Telone, EDB, or Vorlex. Do not use EDB where onions will
be planted within 3 years, or practice a 3-year rotation with corn or some other nonhost crop
with which broadleaf weed hosts will be controlled.
Spray with fixed copper at a 10-day interval in late season (August) until the tops die. Ridge
soil over the shoulders.
Celery, Parsley
Seed rot, damping-off,
seed-borne leaf blights
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Treat plant seed with hot water, then captan or thiram. If damping-off starts, spray 2-3 times,
5-7 days apart with zineb. Seed 2-3 years old is free of late blight.
CONDENSED RECOMMENDATIONS ON DISEASE MANAGEMENT (continued)
Vegetable Disease management practices
Leaf blights and spots
Aster yellows and Root-knot
nematode
Spray maneb, zineb, Benlate, Topsin-M, Dyrene, Bravo, or mancozeb at 7-10 day intervals.
(See the section on Carrots and Parsnips)
Corn (sweet and pop)
Seed rot, seedling blights,
seed-borne diseases
Goss' bacterial wilt
Stewart's disease
Smut
Maize dwarf mosaic,
Wheat streak mosaic
Helminthosporium leaf blights,
anthracnose leaf blight
Rust
Nematodes
Plant seed treated with captan, thiram, or Vitavax-thiram and insecticide.
Use 2 to 3 year crop rotations when using susceptible com (dent or sweet) varieties.
Control flea beetles with insecticide, or plant tolerant hybrids.
Plant tolerant hybrids.
Control Johnsongrass and volunteer wheat. Plant wheat after the fly-free date. Some hybrids
tolerate maize dwarf better than others, but no hybrids are highly resistant.
Spray mancozeb, Polyram, or Bravo when disease first appears. Crop rotation and clean tillage
will help reduce disease risk.
Spray the same as for Helminthosporium blights or plant resistant varieties.
Apply carbofuran or terbufos at the time of planting.
Vine Crops (cucumbers, muskmelons
(cantaloupe), pumpkins, squash, and
watermelons)
General
Seed rot, damping-off,
seed-borne diseases
Bacterial wilt
Anthracnose, scab, blossom blights,
gummy stem blight, or black rot
Downy mildew, Altemaria
leaf blight
Fruit spots and rots
Fusarium wilt
Angular leaf spot
Powdery mildew
Mosaics
Root-knot nematode
Use a crop rotation of 3-4 years. Grow resistant varieties whenever pKjssible.
Plant only certified, western-grown seed treated with captan or thiram. Damping-ofiF can be
treated with a captan drench.
Provide season-long control of striped and spotted cucumber beetles. Start as the plants emerge.
Grow resistant varieties whenever possible. Spray weekly with maneb, zineb, Bravo, Dyrene,
Difolatan, or Benlate.
Grow resistant varieties whenever possible. Maintain ample but not excessive nitrogen fertility.
Apply maneb, zineb, mancozeb, Dyrene, Bravo, or Difolatan on a weekly schedule.
Maintain fungicide schedule as for anthracnose through the season. Avoid harvest injuries.
Grow resistant varieties.
Apply fixed copper sprays in combination with zineb, maneb, or mancozeb. Start applications
early in the season. Practice crop rotations of 3-4 years. Resistant cucumber varieties are
available.
Apply Karathane WD at the first sign of disease and again 10 days later. Where Benlate or
Bravo are applied to control other diseases, mildew will be controlled well. Plant resistant
varieties where possible.
Control aphids and beetles in the field. Control broadleaf weeds around field borders. Plant
only mosaic-resistant cucumbers.
Fumigate with Vapam or Vorlex in the fall before planting or use carbofuran at planting.
Eggplant
Seed rot, damping-ofT,
seed-borne diseases
Phomopsis blight, Alternaria leaf
spot, Cercospora leaf spot,
and anthracnose
Verticillium wilt, nematodes
Plant hot water-treated seed when possible. Treat the seed with captan or thiram. Damping-ofF
can be controlled with a captan drench.
Spray plants weekly with maneb, zineb, or captan at first sign of disease or when first fruits are
half sized.
Fumigate the soil with Vapam, Vorlex, or methyl bromide plus chloropicrin.
Horseradish
Leaf spots
Brittleroot
Verticillium wilt
Apply fixed-copper fungicides. Start when conditions are wet or dews are heavy. Continue
until a killing frost occurs.
Plant clean sets. Control leafhoppers.
Fumigate the soil before planting with Telone C.
Lettuce, Endive
Seed rot, damping-off, Gray mold
Aster yellows
Rhizoctonia bottom rot,
Sclerotinia drop
Gray mold, white rust,
downy mildew
Treat seed with captan. In the field or seed bed, work Botran into the soil before planting and
spray Botran after thinning or transplanting and again as necessary, Ferbam or zineb can be
used as drenches to control damping-oflf.
Control leafhoppers throughout the season. Early season control is most important.
Plant on beds and deep plow when pyossible. Botran applications as previously described may
help.
Apply ferbam, maneb, or zineb at 5- to 7-day intervals.
Okra
Seed rot, damping-oflf
Fusarium wilt or Verticillium wilt
Onions, garlic, leek, chives
Smut, seed rot, damping-off
Treat seed with captan or thiram.
Fumigate soil with Vorlex, Vapam, or methyl bromide plus chloropicrin.
Treat the seed with captan or thiram. Use Methocel sticker to pellet the fungicide with seed.
Use 1 pound of active ingredient to 20 pounds of seed for set onions; 6 pounds of active ingre-
dient to 8 pounds of seed for bulb onions.
—
—
CONDENSED RECOMMENDATIONS ON DISEASE MANAGEMENT (continued)
Vegetable Disease management practices
Blast, downy mildew, Alternaria
purple blotch, Botrytis neck rot
Bulb and stem nematode,
Root-knot nematode
Fusarium basal rot
Storage decays
Yellow dwarf mosaic
Peas
Seedpiece decay, seed-borne
seed-borne diseases
Root rot
Fusarium wilt, near wilt,
and virus diseases
Powdery mildew
Fungal leaf spots and blights
Apply maneb, zineb, mancozeb, Difolatan, Dyrene, or Bravo on a weekly schedule. Begin
spraying with first ozone alert. Continue until harvest. Bravo has given superior control in
research trials.
Fumigate with Telone or DD.
Avoid heavily infested fields. Grow resistant varieties.
Maintain excellent control of leaf diseases in the field. Maintain dry storage conditions.
Control aphids. Keep old and new plantings as far apart as possible.
Plant western-grown seed treated with captan, thiram, fenaminosulf, or zineb plus insecticide.
Graphite at 1 ounce per bushel may be added to reduce friction in the drill.
Index production fields. Avoid planting in fields with an index of 75 or higher. In fields with
a lower root rot index, dinoseb (Premerge 3) or trifluralin applied preplant incorporated will
provide good to excellent control.
Grow resistant varieties.
Apply lime-sulfur dust (4:6 ratio) at 30 pounds per acre when mildew first appears and
temperatures are less than 80° F. Two applications a week apart will provide good control.
Apply zineb weekly when necessary.
Peppers
Seed rot, damping-ofT,
and seed-borne diseases
Bacterial spot
Anthracnose, Cercospora leaf spot,
other fungal leaf spots, and
fruit rots
Verticillium wilt
Virus diseases
Potatoes (Irish)
General
Seedpiece decay, seed-borne
Verticillium wilt, and Blackleg
Scab
Storage rots
Rhizoctonia
Verticillium wilt
Nematodes
Early blight and late blight
Virus diseases and Purple-top
wilt (Aster yellows)
Treat seed with hot water or a sodium hypochlorite (household bleach) soak, then use captan
or thiram. The sodium hypochlorite soak will control scedborne bacterial spot. Use 1 part bleach
to 3 parts water, soak 1 to 2 minutes. Use 1 gallon of bleach-water solution to 1 pound of seed.
Rinse thoroughly before treating with fungicide.
Use crop rotations of 2-3 years, excluding small grains and tomatoes. Control broadleaf weeds
in field borders. Apply copper plus streptomycin to seedlings. After transplanting, apply fixed
copper plus maneb or mancozeb, on a 5- to 7-day interval. Purchase only certified, disease-free
transplants. Planting peppers in narrow strips between early planted corn may help reduce spread
during severe rain and wind storms.
Apply maneb or zineb after first fruits form on a 5- to 7-day interval.
Fumigate soil with Vapam, Vorlex, or methyl bromide plus chloropicrin.
Grow resistant varieties. Control aphids and broadleaf weeds in and around fields. Plant only
healthy transplants.
Purchase only certified seed. Seed-production fields should be inspected for virus, nematode,
or fungal disease problems.
Treat seed with captan, maneb, or mancozeb. Keep seed storage at approximately 40° F.
during the winter. In the spring, warm the seed to 60°-70° F. for 1.5-2 weeks before cutting.
Streptomycin may be added to fungicide dusts to improve the control of bacterial diseases.
Plant resistant varieties. Do not apply manure or other organic matter immediately before the
potato crop. Working PCNB into the top 4-6 inches of the soil at or before planting may help.
Store healthy, sound, unbruised potatoes. Maintain a proper storage environment. Apply
Mertect 340F as a spray to unwashed tubers before storage. This will help control Fusarium
dry rot.
Use a Terraclor EC soil treatment.
Practice crop rotation, use only seed free of Verticillium. Control root-knot and root-lesion
nematodes. Soil fumigation with Vapam or Vorlex may be practical.
Where soil samples indicate damaging levels of nematodes, apply Temik or Vydate, or fumigate
with Vapam, Vorlex, D-D, or Telone C.
Apply maneb, mancozeb, Difolatan, Bravo, Polyram, Du-Ter, or Dyrene on 7- to 10-day
schedule. Mainain an adequate supply of nitrogen throughout the season to provide good control
of early blight.
Plant certified seed only. Control aphids and leafhoppers with insecticides.
Rhubarb (greenhouse only)
Botrytis leaf rot
Crown and root rots
Spinach
Seed rot and damping-off
Downy mildew or blue mold. White
rust, anthracnose, and other
fungal leaf diseases
Cucumber mosaic virus or blight
Apply after budding and at weekly intervals until harvest.
Plant only in well-drained soil. Maintain optimal soil fertility. Drench the crowns with fixed
copper at 3 pounds per acre in the early spring and after harvest if crown rot is a problem.
Treat seed with captan or thiram.
Grow resistant varieties or spray with captan, maneb, or zineb on a 5- to 7-day schedule starting
before the plants begin to rosette.
Grow resistant varieties.
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CONDENSED RECOMMENDATIONS ON DISEASE MANAGEMENT (concluded)
Vegetable Disease management practices
Sweet potatoes
Black rot, foot rot, Fusarium
wilt and scurf
Storage rots
Nematodes
Grow resistant varieties. Plant disease-free roots and use crop rotations of 3-4 years. Dip the
roots or sprouts in Botran or Mertect 340F.
Fumigate storage crates and houses with formaldehyde. Use Botran as a postharvest dip. Store
only healthy, blemish-free roots.
Plant resistant varieties. Use crop rotation. Temik, Mocap, or Dasanit may be used for chemical
control.
Tomatoes (field)
Seed decay, damping-oflf, and
seed-borne diseases
Bacterial spot and bacterial speck
Plant hot-water- or sodium-hypochlorite-soaked seed that has been treated with captan or
thiram. See treatment for pepper seed.
Purchase certified, disease-free plants. Use crop rotations of 2-3 years, excluding small grains.
In the seed bed, spray with fixed copper plus streptomycin. After transplanting, spray with fixed
copper plus mancozeb. Once established, bacterial spot is difficult to control.
Apply maneb, mancozeb, Polyram, zineb, Dyrene, Bravo, or Difolatan on a 7- to 10-day
schedule after the first sign of disease or after the first fruits form. Difolatan may be used only on
machine-harvested fruit. A soil surface spray of Difolatan or maneb after the last cultivation
will improve anthracnose control. Benlate may be use for Botrytis and Septoria control.
Mulch plants or maintain uniform soil moisture. Applications of calcium nitrate starting when
the fruits are grape size may reduce losses.
Grow resistant varieties.
Take care to avoid infecting the seedlings. Start with virus-free seed. Control insects and broad-
leaf weeds in and around fields. See greenhouse tomatoes below.
Tomatoes (greenhouse)
Virus diseases
Septoria blight, early blight, buckeye
rot, gray leaf spot, and leaf mold
Blossom-end rot
Verticillium wilt and Fusarium wilt
Viruses
Botrytis gray mold, leaf mold,
and gray leaf spot
Nematodes, root rots,
and soil-borne TMV
Start with hot water-treated seed. Do not allow the use of tobacco on the premises. Smokers
should wash their hands with soap and hot water before working with plants. If possible, plant
TMV-resistant hybrids. Control insects. Remove infected plants if possible.
Avoid excessive humidity by heating and venting, especially at night during the late fall, early
winter, and early spring. Spray weekly with Benlate, mancozeb, or Bravo or fumigate with
Exotherm Termil.
Steam the plant beds.
GENERAL SUGGESTIONS ON FUNGICIDE APPLICATION
1. Cover the foliage uniformly. Ground equipment — Apply 75 to 125 gallons per acre at approximately 400 pounds
per square inch of pressure. Lowering volumes and/or pressures may provide adequate coverage, but high-volume, high-
pressure applications provide ideal coverage. Make sure the sprayer is functioning properly. Check the nozzles for cleanH-
ness and wear. Boom, height, accuracy of pressure gauge, agitation, and calibration should also be checked. Aerial applica-
tion— Apply recommended amounts of pesticide per acre in 3 to 5 gallons of water. Make sure nozzles are properly aligned
and clean, so uniform application is achieved. Cover a swath no wider than is reasonable for the aircraft and boom being
used. Spray only those fields which are suitable for aerial application. Avoid fields of irregular shape or topography, partic-
ularly if they are bounded by power lines, trees, or other obstructions.
2. Whenever p>ossible spray when the air is still or when wind velocity is not excessive (less than 10 to 12 mph).
3. Avoid situations where pesticide drift may cause needless problems.
4. When it is compatible with the product label, use a spray adjuvant (surfactant). Some commonly available sur-
factants are: Colloidal Products X77 (liquid, non-ionic) spreader activator; Colloidal Products Multifilm L. (liquid)
;
Colloidal Products Spray Modifier (liquid, non-ionic) spreader sticker; Millers Nufilm 17 liquid spreader sticker; Millers
Nufilm P liquid spreader sticker; Allied Chemical Plyac (liquid) sticker; Rohm and Haas Triton B— 1956 (liquid, non-
ionic) spreader sticker; Triton CS7, spreader-binder; and Du Pont Spreader Sticker (liquid) spreader sticker.
GENERAL SUGGESTIONS ON SOIL FUMIGATION
Follow the manufacturer's directions exactly. Fumigants work best in light, loose soils that are free of trash, clods, and
lumps. Avoid recontaminating treated soil. It is best to apply fumigants during the fall before planting. In general, the soil
temperature must be at least 55° F. at the 6-inch depth, with a time lapse of 21-28 days between treating and seeding.
Some require gas-tight plastic covers.
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RECORD SHEET FOR FUNGICIDE USERS
Date Vegetable Chemical Dosage per acre Remarks
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1983 Insect Pest Management Guide
COMMERCIAL VEGETABLE CROPS
i AND GREENHOUSE VEGETABLES
Restricted-use insecticides are identified with an asterisk (*).
You must be certified as a pesticide applicator to use restricted-use pesticides.
See your county Extension adviser in agriculture for information.
Commercial vegetable gardeners find it impossible to
produce vegetables profitably unless they control insects at
maximum efficiency and minimum cost. The housewife of
today will not accept unsightly wormy vegetables; not only
are wormy fruits and vegetables unappetizing but the
waste from trimming increases food costs. Thus the com-
mercial vegetable gardener must produce a quality product
that is acceptable and safe to the consumer. Careful use
of the right insecticides will enable him to do this.
Insect pest-management programs, which include the
wise selection of cultural, mechanical, biological, and
chemical methods, are suggested for the major insect pests
of vegetable crops. Insecticides, though, are still the most
efficient means of managing most insects.
I
This suggested insecticide guide has been prepared for
use by Illinois commercial vegetable farmers; it is not for
home gardeners, who should use only those insecticides
that are extremely safe to handle, apply, and store. Fur-
thermore, the commercial vegetable gardener must use a
wider variety of insecticides than the home gardener in
order to obtain maximum insect control at the least cost.
In using insecticides, read the label and carefully follow
the instructions. Do not exceed maximum rates suggested;
observe carefully the interval between application and har-
vest, and apply only to crops for which use has been ap-
proved. Make a record of the product used, the trade name,
the percentage content of the insecticide, the dilution, the
rate of application per acre, and the dates of application.
Some of the insecticides suggested here can be poison-
ous to the applicator. In using them, the commercial grower
is expected to use precautions to protect himself, his work-
ers, and his family from undue or needless exposure.
In using this guide, always refer to the table on the next
I
page, which lists the limitations and restrictions on use.
These limitations apply to the vegetables as human food.
If you use any portion of a vegetable for livestock food
(tops, stalks, etc.), refer to the label for instructions as to
the interval required between application and feeding.
The chemical names used in these tables may be un-
familiar to you. These names are the common coined
chemical names and as such are not capitalized. Trade
names are capitalized. In the table of limitations the com-
mon names are listed first. If the trade name is more com-
monly used, it is listed in parentheses following the
common name. Throughout the tables of suggestions, how-
ever, the common name is used if there is one. In case you
have a question, refer to the table of limitations.
These suggestions are subject to change without notifi-
cation during the growing season.
Requested label clearances for a few uses of insecti-
cides, carriers, and solvents are uncertain for 1983, since
many requests have not been officially cleared. Anticipating
needed changes in labeling, we began modifying these sug-
gested uses a few years ago.
Check with your county Extension adviser if you are in
doubt about the insecticide you plan to use. We will make
announcements of label changes through newsletters and
the news media to keep you up to date.
Insecticides are being classified for general use or re-
stricted use by the U.S. Environmental Protection Agency.
A person wishing to use an insecticide classified for re-
stricted use must be certified as a private or commercial
pesticide applicator by the Illinois Department of Agri-
culture. Contact your county Extension adviser in agricul-
ture for details on this program.
A few insecticides have been classified at this time.
More will be classified later.
Suggestions for the effective use of insecticides from a
practical standpoint are based on available data. Soil tex-
tures, pH of the soil, rainfall, slope of the field, wind
velocity at planting, method and accuracy of application,
and other unpredictable factors affect efficiency.
This publication was prepared by entomologists of the
University of Illinois College of Agriculture and the Illi-
nois Natural History Survey.
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 897 (revised annually)
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Insecticide
LIMITATIONS FOR FIELD VEGETABLES IN DAYS BETWEEN APPLICATION AND HARVEST
AND OTHER RESTRICTIONS ON USE OF INSECTICIDES IN ILLINOIS
(Blank spaces Indicate that the material is not suggested for the specific use in Illinois)
Broc- Brussels Cab- Cauli- Horse- Rad- Tur- Egg- Pep- Toma-
Beans Peas coli sprouts bage flower radish ish nip Onions plant pars toes
acephate (Orthene) ....
*azinphosmethyl (Guthion)^
Bacillus thuringiensis^
carbaryl (Sevin)
carbofuran (Furadan) ....
chlorpyrifos (Lorsban) .
Dasanit
*denieton (Systox)
diazinon
dicofol (Kelthane)
dimethoate (Cygon)
Dyfonate
ethion
fenvalerate (Pydrin)
malathion
*methomyl (Lannate)
*mevinphos (Phosdrin)^
Monitor
naled (Dibrom)
oxydemetonmethyl
(Meta-Systox R)
*parathion*
phorate (Thimet)^
rotenone
trichlorfon (Dylox)
14
7E
OE
7
C
OE
5A
15
3
C
7
C
3
3
3
1
21
1
21
3
15
3
7
3
3
21
1
21
3
C
3
7
1
1
35
1
10
21
7
C
3
7
3
3
28
1
21
3
C
10
15
3. 14A
10
14
3
3
4
10
28E
CD
10
CD
C
21B
2 2
7
7k
3 1
10 2
7F
15
1
OB
15
1
21
10
1
21
Insecticide
Let- Spin- Swiss Sweet Cucum- Mel- Pump- Squash^Pota- Col-
toes lards Kale tuce ach chard corn bers' ons' kins^ Winter Summer
Bacillus thuringiensis^
carbaryl (Sevin)
carbofuran (Furadan)
chlorpyrifos (Lorsban)
diazinon
dicofol (Kelthane)
dimethoate (Cygon)
Dyfonate
fenvalerate (Pydrin)
isofenphos (Amaze)
malathion
*methomyl (Lannate)
*mevinphos (Phosdrin)*
Mocap
naled (Dibrom)
*parathion'^
phorate (Thimet)*
rotenone
terbufos (Counter)
trichlorfon (Dylox)
15 10 15
3F
15
* Use restricted to certified applicators only.
* Apply insecticides late in the day after the blossoms have closed
to reduce bee kill.
' For use only by professional applicators or commercial gardeners.
* The trade names are Bactur, Dipel, Thuricide, and Sok Bt.
REENTRY INTERVALS FOR WORKER PROTECTION
Insecticide Hours
azinphosmethyl (Guthion) 24
demeton (Systox) 48
ethion 24
parathion 48
A. If tops or stover are to be used for feed.
B. Not more than twice per season.
C. Soil applications at planting time only.
D. Do not use on green onion crop.
E. Do not use tops for feed or food.
F. Not more than 3 times per season.
G. Not after edible portions or heads begin to form.
H. Not more than 8 times per season.
I. Crops other than corn and soybeans may be planted 10 months
after application.
Not more than once per season.
Do not exceed 2 lb. a.i. per acre.
Not more than 4 applications per season.
J-
K.
L.
I
Workers must wear protective clothing if they enter treated fields before the time
intervals shown at the right. They must also wear protective clothing for all other
insecticides applied if the spray has not dried or the dust has not settled.
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1
CABBAGE AND RELATED COLE CROPS
Insect
Time
of attack Insecticide
Pounds of active
ingredient per acre Placement Timing of application
Cabbage maggots' All season
(NHE-44)
diazinon
Dvfonate
Broadcast Disk in just before planting. Use only for
cabbage, cauliflower, and broccoli.
diazinon
granules
Furrow At time of planting; on turnips a drench-
ing spray of 1 lb. diazinon should be
applied 30 days following treatment.
*azinphosmethyl
diazinon
Lorsban
Lorsban
3oz.W.P. or 2oz.
E.C. per 50 gal.
transplant water
4 oz. per 50 gal.
transplant water
3 oz. 4E per
1,000 ft. of row
1 oz. 4E per
1,000 ft. of row
Furrow
6 fluid oz. transplant water per plant.
Transplant drench to cabbage, broccoli,
and cauliflower.
Radishes only.
Aphids (NHE-47) All season
Thrips (NHE-48)
*azinphosmethyl
dimethoate
malathion
*mevinphos
*parathion
0.3
1
H
0.4
Foliage When aphids appear, but before leaves
begin to curl.
Cabbage loopers
(NHE-45); dia-
mond-back moth
larvae; imported
cabbage worms
Cutworms
All season Bacillus
ihuringiensis
fenvalerate
*methomyl
*Monitor
See rates
on label
0.1-0.2
0.45-0.9
1
Foliage When small worms first appear, and
about every 5 to 7 days thereafter. Thor-
ough spray coverage of foliage is im-
portant.
At planting fenvalerate
trichlorfon
0.1-0.2
1
Base of plants As needed.
Flea beetles and
leafhoppers
All season carbaryl
fenvalerate 0.1-0.2
Foliage As needed.
E.C. = emulsion concentrate ; W.P. = wettable powder.
Use restricted to certified applicators only. ' Maggots are resistant to diazinon in some areas of Illinois.
COLLARDS, KALE, LEHUCE, SPINACH, SWISS CHARD
Insect
Time
of attack Insecticide
Pounds of active
ingredient per acre Placement Timing of application
Aphids (NHE-47) All season diazinon H
dimethoate 0.3
*mevinphos H
naled 1
*parathion 0.4
Foliage As needed.
Cutworms On seedling
plants
trichlorfon' 1 Base of plant
and soil
When first damage appears.
Leafhoppers All season carbaryl
dimethoate
malathion
1^
0.3
1
Foliage When first leafhoppers appear, and as
needed.
Caterpillars All season Bacillus See rates
(NHE-45) Ihuringiensis on label
*methomyP 0.45
naled 1
Foliage When small worms first appear and every
5 to 7 days thereafter.
Leaf miners All season diazinon
dimethoate
*parathion
0.3
0.4
Foliage When first miners are observed.
Flea beetles All season carbaryl
rotenone
1 Foliage As needed.
• Use restricted to certified applicators only.
' Do not use on spinach or Swiss chard.
' Use limited to lettuce and spinach only.
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Insect
Time
of attack Insecticide
BEANS
Pounds of active
ingredient per acre Placement Timing of application
Seed maggots
(NHE-27)
All season diazinon 50% W.P.' 3/5 oz./bu. Seed
Lorsban25%W.P.' 2 oz./bu. Seed
Treat seed no longer than 3 months before
planting.
phorate granules IM Soilband Place on either or both sides of row at
planting but not in contact with seed.
Bean leaf beetles
(NHE-67)
Early and
late season
carbaryl
malathion
Foliage When feeding first appears and weekly
for 2 or 3 applications as needed.
Leafhoppers All season carbaryl 1
(NHE-22) and dimethoate 0.3
plant bugs malathion 1
(NHE-68) *methomyl 0.45
Foliage Before plants become yellow and stunted.
Repeat applications at weekly intervals
as necessary.
phorate granules 1^ Soilband As for seed maggot
Mexican bean
beetles
Midseason and
late season
carbaryl
malathion 1
Foliage When occasional leaves show lacework
feeding.
phorate granules IH Soilband As for seed maggot.
Aphids (NHE-47) All season dimethoate
malathion
0.3
1
Foliage Usually applied when a few aphids can be
found on each plant, but before leaves
begin to curl and deform.
phorate granules IH Soilband As for seed maggot.
Blister beetles
(NHE-72)
Midseason and
late season
carbaryl IH Foliage As needed.
Corn earworms
(NHE-33)
Corn borers
Late season acephate
carbaryl
*methomyl
*parathion
0.45
Foliage As needed, but usually after August 20.
Worms may be present before bloom.
Mites Midseason and dicofol 0.4
late season dimethoate 0.3
malathion 1
Foliage As needed, but especially during drouthy
periods particularly if carbaryl has been
used on crops.
phorate granules IH Soilband As for seed maggot.
• Use restricted to certified applicators only. ' No restrictions when used as recommended.
CUCUMBERS AND OTHER VINE CROPS'
Insect
Time
of attack Insecticide*
Pounds of active
ingredient per acre Placement Timing of application*
Striped and
spotted cucumber
beeUes (NHE-46)
Seedling to
mature plants
carbaryl
carbofuran
*parathion
1
2
Foliage
Soil
Foliage
When beetles first appear; as often as
necessary thereafter.
Aphids (NHE-47) All season diazinon
dimethoate*
malathion
*parathion
0.3
1
'A
Foliage When aphids become noticeable.
Squash bugs
(NHE-51)
All season fenvalerate
*parathion
trichlorfon'
0.2
'A
1
Foliage Do not apply until first eggs are found
hatching (about June 15 to July 15); con-
trols only nymphs.
Leafhoppers July-August fenvalerate
malathion
dimethoate*
0.1-0.2
1
0.3
Foliage As needed.
Squash vine
borers
June-
September
carbaryl
fenvalerate
1
0.1-0.2
Base of stem
for 3 ft.
Weekly applications when vines begin to
run—usually 5 applications.
Pickle worms August-
September
carbaryl
fenvalerate
1
0.1-0.2
Foliage Weekly applications, beginning in late
August.
Mites July-
September
dicofol
malathion
*parathion
1
Foliage As needed.
i
Cutworms
(NHE-77)
April-June carbaryl
fenvalerate
2
0.2
Base of plants As needed.
* Use restricted to certified applicators only.
' Spray vine crops with insecticide only late in the day after blossoms have closed to reduce bee kill. * Do not use dimethoate on cucumbers.^
' Pumpkin is the only vine crop for which trichlorfon can be used for squash bug control.
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TOMATOES AND EGGPLANT
Insect
Time
of attack Insecticide
Pounds of active
ingredient per acre Placement Timing of application
Cutworms
(NHE-77)
Early and
midseason
carbaryl
trichlorfon
Base of plants As needed,
or foliage
Flea beetles May-June carbaryl
rotenone
2
0.2-0.4
Foliage Apply every week as long as needed.
Aphids (NHE-47) May-July diazinon
dimethoate*
malathion
*parathion
0.3
1
0.4
Foliage As needed, but before leaves curl.
Cabbage
loopers
July-
September
Bacillus
thuringiensis
fenvalerate
*methomyl
See rates
on label
0.1-0.2
0.45-0.9
Foliage When loopers are present.
Corn earworms
Com borers
Hornworms
July-
September
carbaryl
fenvalerate
*methomyP
2 Foliage Add to weekly applications of fungidde
0.1-0.2 sprays beginning at first fruit set when
0.45-0.9 first small worms appear.
Mites July-
September
carbophenothion
dicofol
malathion
*parathion
1
1
0.4
Foliage As needed.
Russet mites July-
September
•parathion
sulfur dust'
sulfur spray'^
0.4
10
10
Foliage As needed.
Blister beetles
(NHE-72)
June-
September
carbaryl
*parathion
IK Foliage As needed.
Fruit flies and
picnic beetles
August-
October
carbaryl
diazinon
2
H
Foliage When flies or beetles first appear.
• Use restricted to certified applicators only, ' Use cleared only on tomatoes. ' No limitations on use.
PEPPERS
Insect
Time
of attack Insecticide
Pounds of active
ingredient per acre Placement Timing of application
Aphids (NHE-47) May-July
V.-.,
dimethoate 0.3
demeton Vs
*methomyl 0.45
oxydemetonmethyl H
acephate H
Foliage Only when aphids are present. Add
borer spray when it is being used.
to
Corn borers Late season carbaryl
acephate
Foliage and When fruit is present on plant. Apply
fruit every 5 days when borers are present.
carbofuran 2-3 Soilband to Make 2 applications; first, 3 weeks after
transplant transplant, second, 5 weeks later.
* Use restricted to certified applicators only.
ASPARAGUS
Insect
Time
of attack Insecticide
Pounds of active
ingredient per acre Placement Timing of application
Asparagus beetles E^rly and mid- carbaryl*
(NHE-49) season on spears malathion*
and ferns
l}/^ Spears and As needed, not more often than every 3
1 ferns days.
rotenone' 0.2-0.4 Spears As needed.
' One-day restriction between last application and harvest.
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SWEET CORN
Insect
Time
of attack Insecticide
Pounds of active
ingredient per acre Placement Timing of application
Soil insects
(NHE-26, 27. 43)
April-August Amaze
Counter
diazinon
Dyfonate
Lorsban
Mocap
phorate
Row Apply on soil surface behind planter shoe
and ahead of press wheel. Rootworm con-
trol may be needed if the corn was not
sprayed the previous year.
Cutworms
(NHE-38)
April-June carbaryP
Lorsban 4E
2-3
11/2
Base of plants
Broadcast
When first damage appears.
Flea beetles
(NHE-36)
April-July carbaryH
carbofuran lOG
IH
1
Foliage
Soilband
As necessary.
Japanese beetles
(NHE-32)
July-
September
carbaryP 1 . Elar zone As necessary.
First-generation
corn borers
June carbaryP 2 Foliage Make first application when tassel ratio
is 30 to 40. Repeat in 4 to 5 days.
Second-generation June- carbaryP 2
corn borers and September carbofuran 4F* Yi
corn earworms^ fenvalerate 0.1-0.2
(NHE-33) *methomyl 0.45
Ear zone Fresh market corn: At first silk and every
2 to 3 days for 5 to 8 applications. Can-
ningcorn: Observe light traps for earworm
and borer adults, or keep a record of the
heat units. When 1,500 or more heat units
have accumulated, begin a spray pro-
gram. As an alternative, begin at 30 to
50% silk and every 3 days thereafter until
the corn is within 8 to 12 days of harvest.
Sap beetles
(NHE-10)
July-
September
carbaryP
diazinon
Foliage When adults first appear in field; usually
between pollen-shedding and silk-drying.
Picnic beetles malathion
*parathion
1
Com leaf aphids
(NHE-29)
July-
September
malathion
*parathion
1 Foliage As needed to produce attractive ears for
fresh market.
Fall armyworms July-
September
*methomyl
*parathion
0.45 Foliage Apply to ear zone when whorl feeding is
evident.
* Use restricted to certified applicators only.
' Ehiring pollen shed, apply carbaryl as late in the day as
parathion or 0.25 to 0.45 pound of methomyl to carbaryl
possible (preferably after 4 p.m.) to reduce bee kill. * Adding 0.5 to 0.75 pound of
improves earworm control. 'Corn borer control only.
ONIONS
Insect
Time
of attack Insecticide
Pounds of active
ingredient per acre Placement Timing of application I
Onion maggots
(NHE-50)
All season diazinon
W.P.
ethion W.P.
K-1 for 40-50 lb.
of seed
1 for 40-50 lb. of seed
Seed Seed treatment for set onions only. Use
ligh ter dosage of diazinon on sandy, highly
mineral soils.
Dasanit granules 1
diazinon granules H-1
Dyfonate 1
ethion granules J^-2
Use 1 lb. active ingredient per acre for
Furrow rows 12" apart; \i lb. for rows 18' apart;
K lb. for rows 24" apart. Up to twice
these amounts are needed for ethion on
muck soils. Do not use Dasanit or Dyfon-
ate on green onions.
diazinon Broadcast Preplanting; disk into upper 1 to 2 inches
of soil. Supplement with foliage spray
below.
diazinon
malathion
1/3 Foliage
seen
then on only as necessary.
Supplemental to soil treatment. Make
first application when first adult flies are J
I
; make another 1 week later. From -i
iiicii uii uiii da iicL-cssdi y
.
When injury first appears and every 10
days as necessary.
Thrips (NHE-48) Midseason and diazinon
late season malathion
*azinphosmethyl
Ji Foliage
1
Yl
* Use restricted to certified applicators only.
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POTATOES
Insect
Time
of attack
Pounds of active
Insecticide ingredient per acre Placement Timing of application
Flea beetles May-July carbaryl
carbofuran granules
carbofuran spray
fenvalerate
*methomyl
1
3
1
0.1
0.45
Foliage
In furrow
Foliage
Foliage
Foliage
When damage first appears on the leaves.
Repeat as needed.
Planting time.
As needed.
As needed.
As needed.
Colorado potato
beetles; cutworms;
potato leafhoppers
(NHE-22)
May-July carbaryl
carbofuran granules
carbofuran spray
dimethoate
fenvalerate
2
3
1
0.3
0.1
Foliage
In furrow
Foliage
Foliage
Foliage
As needed.
Planting time.
As needed.
As needed. ^
As needed.
phorate granules 2-3 Soilband Place on either or both sides of row at
planting, but not in contact with seed.
Use the lower rate on sandy soils, the
heavier rate on heavy soils. Do not use on
muck soils.
Aphids (NHE-47) All season dimethoate
*methomyl
*parathion
0.3
0.45
Foliage As needed.
phorate granules 2-3 Soilband Same as for leafhoppers.
Blister beetles
(NHE-72)
All season carbaryl IH Foliage As needed.
Wireworms(NHE-43) All season
White grubs (NHE-23)
Grasshoppers
(NHE-74)
phorate granules 2-3 Soil Preplanting, disk in; or use as soilband
at planting.
July-
September
carbaryl
dimethoate
% Foliage As needed, control in fence rows, road-
0.3 sides, ditch banks, etc., before migration.
* Use restricted to certified applicators only.
PEAS
Insect
Time Pounds of active
of attack Insecticide ingredient per acre Placement Timing of application
Caterpillars, June
including loopers
"methomyl Foliage Before harvest if worms are present.
Aphids May-June dimethoate Foliage As needed.
Use restricted to certified applicators only.
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FOR ADDITIONAL INFORMATION
Obtain the following circulars on insect control from
the Office of Agricultural Publications, 123 Mumford
Hall, 1301 W. Gregory Drive, Urbana, Illinois 61801.
Circular 899, 1983 Insect Pest Management Guide—
Field and Forage Crops
Circular 900, 1983 Insect Pest Management Guide —
Home, Yard, and Garden
Circular 1076, 1983 Turfgrass Pest Control
Leaflets describing the life history, biology, and habits
of some of the insects mentioned can be obtained from the
offices of county Extension advisers or by writing to Ento-
mology Extension, 172 Natural Resources Building, 607
E. Peabody Drive, Champaign, Illinois 61820. These are
indicated by an NHE number in the tables.
FOR YOUR PROTECTION
Always handle insecticides with respect. The persons
most likely to suffer ill efifects from insecticides are the
applicator and his family. Accidents and careless, needless
overexposure can be avoided. Here are a few easy rules
that if followed will prevent most insecticide accidents:
1. Wear rubber gloves when handling insecticide con-
centrates.
2. Do not smoke while handling or using insecticides.
3. Keep your face turned to one side when opening in-
secticide containers.
4. Leave unused insecticides in their original containers
with the labels on them.
5. Store insecticides out of reach of children, irrespon-
sible persons, or animals; store preferably in a locked
cabinet.
6. Triple-rinse and bury or burn all empty insecticide
containers or take to an approved sanitary landfill.
7. Do not put the water-supply hose directly into the
spray tank.
8. Do not blow out clogged nozzles or spray lines with
your mouth.
9. Wash with soap and water exposed parts of body
and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious
surfaces.
IL Do not apply to fish-bearing or other water supplies.
12. Do not apply insecticides, except in an emergency,
to areas with abundant wildlife or to blossoming crops
visited by bees. Avoid drift onto blossoming crops or onto
bee hives.
13. Do not apply insecticides near dug wells or cisterns.
14. Do not spray when weather conditions favor drift.
15. Observe all precautions listed on the label.
16. To avoid bee kill, apply insecticides after bee activ-
ity has been completed for the day; use the least toxic
materials. Warn beekeepers that you are applying in-
secticides.
%>
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Fertilizer Guide 1982-83
for Commercial Vegetable Growers
UNIVERSITY OF ILLINOIS AT URBANA CHAMPAIGN • COLLEGE OF AGRICULTURE • COOPERATIVE EXTENSION SERVICE
CIRCULAR 1 185
COMMERCIAL VEGETABLE PRODUCERS depend on chemical
fertilizers to supply the nutrients required by their
crops. Although many Illinois soils are naturally high in
fertility, it is doubtful whether intensive cropping of vege-
tables could be achieved without adding fertilizer. In fact,
many growers have fertilized excessively, resulting in large
residual amounts of phosphorus, potassium, calcium, and
magnesium in the soil. Although this residual fertility may
not be detrimental, applying unneeded fertilizer raises costs
without increasing production, thus reducing profits.
As production costs climb, growers find that they are
operating with reduced profit margins. Only efficient pro-
ducers can survive in today's economy. By testing your soil
and applying only as much fertilizer as is needed you can
save a significant amount of money. Using fertilizer effi-
ciently provides greater profit and minimizes the release of
potential pollutants into the environment.
Testing Your Soil
To determine how much of each nutrient must be added
for optimum crop production, collect soil samples every
2 or 3 years and have them analyzed for pH and for phos-
phorus and potassium concentrations. The test results and
your knowledge of the field's cropping and fertilization
history will provide the information you need to develop a
fertilization plan for the crop to be grown.
Samples should be collected in the late fall when the
soil is relatively dry but not yet frozen. Separate samples
should be tested for every field that differs in color, slope,
drainage, or previous fertilization and cropping. Each
sample should represent no more than 4 acres and should
consist of several subsamples collected at random locations
throughout the field. Check with your soil testing laboratory
for more specific instructions.
Determining Fertilizer Application Rates
The soil test results will be reported in terms of the
amount of elemental phosphorus (P) and elemental potas-
sium (K) per acre. Referring to Table 1, determine which
of the four soil fertility groups (A through D) your soil's
phosphorus test level fits into. Then do the same for the
potassium test level. These groups can then be used in con-
junction with Table 2 to determine how much of the two
nutrients you should add for the crop you plan to grow.
Locate the crop in Table 2, and then find the column
under the phosphorus heading that corresponds to your
soil's fertility group for phosphorus. The numbers in the
column below the fertility group will tell you how many
pounds of P2O5 you need to apply per acre to increase the
phosphorus content to a satisfactory level. Follow the same
procedure using the numbers in the potassium column to
determine how much KzO you should apply. If soil test
results are not available, use the amounts of phosphorus
and potassium recommended for fertility group B.
Since soil tests for nitrogen are of little value, the nitro-
gen recommendations in Table 2 are based on the needs of
the various cropw, but in developing a fertilization program
you should also take into account the field's cropping history
and the type of soil.
If the crop grown in the field during the previous year
was a legume (soybeans or alfalfa) , the amount of nitrogen
applied can be 25 to 30 pounds per acre less than that
recommended in Table 2. The nitrogen status of most
vegetable crops can be determined by the color of the
foliage. A pale green or slightly yellow color may indicate
a need to apply additional nitrogen.
Unless otherwise indicated, the fertilizer recommenda-
tions given in this circular are for the mineral soils that pre-
dominate in Illinois. Vegetable crops grown on sandy soils
usually require greater amounts of nitrogen and potassium.
Splitting the nitrogen fertilizer between two separate appli-
cations will result in greater efficiency and production on
sandy soils that are irrigated or that receive heavy rainfall.
Plantings made early in the season in cool, wet soils may
respond well to the application of band-placed phosphorus
or a starter solution in addition to the nutrients recom-
mended in Table 2.
Table 1. Soil Fertility Groups for Phosphorus and Potassium
Nutrient
Fertility group
A B C D
Bray Pi phosphorus (P)
Potassium (K)
0-25
0-100
pounds per acre
26-50 51-75
101-250 251-350
Above 75
Above 350
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When more than one crop is to be gix>wn in a field it is
necessary to adjust the fertilizer application rates so that the
nutrients needed by all of the crops are supplied. Tailoring
a fertilizer program for such situations is difficult because
the amount of a nutrient that is considered adequate for
one crop may be undesirably low for another. For assistance,
consult Horticulture Facts No. VC-7-80, "Fertilizer Guide
for Market Gardeners." Other publications in this series that
may be of interest to you are No. VC- 17-81, "Micronutrient
Applications for Vegetable Crops" ; No. VC-8-80, "Conver-
sion Tables for Fertilizer Calculations"; and No. VC-18-81,
"Liming Vegetable Crops." You can obtain these publica-
tions from your county Cooperative Extension Service ad-
viser or from the Department of Horticulture, 124 Mumford
Hall, 1301 West Gregory Drive, University of Illinois, Ur-
bana, Illinois 61801.
TABLE 2. FERTILIZER RECOMMENDATIONS FOR VEGETABLE CROPS
Recommended application rate based on soil tests
Crop Nitrogen (N
Phosphorus (PoOj)
Fertility group
A B C D
Potassium (KjO)
Fertility group
A B C D Suggested application method
ASPARAGUS
New plantings
Total
50
30
80
pounds per acre
150 50 25
50 50 25 25
200 100 50 25
150 50 25
50 50 25 25
200 100 50 25
200 150 100 50
300 225 150 75
Broadcast and plow down
Apply in trench before setting
Side-dress at first cultivation
Cutting beds
Nonhybrids
Hybrids
50
75
150 100 50 25
200 150 100 50
Broadcast and disk
Broadcast and disk
In sandy soils an additional 50 pounds of nitrogen per acre can be applied as a sidedrcss after cutting. In new beds build up organic
matter with cover crops and manure 1 or 2 years before planUng crowns.
BEANS
Lima
Total
20 150 100 50 150 100 50
40 40 40 20 20 40 40 20 20
60 190 140 70 20 190 140 70 20
Broadcast and plow down
Band 2 in. X 2 in. at seeding
Snap
40
Total 40
150 100
40 40
190 140
50
20
70
20
20
100
40
140
50
40
90
25
20
45
20
20
Broadcast and plow down
Band 2 in. X 2 in. at seeding
Snap, second crop 30 20 20 20 20 40 40 20 20 Band 2 in. X 2 in. at seeding
In sandy soils an additional 25 pounds
If the soil pH is greater than 6.8, apply
of
2
nitrogen per acre can be applied as a sidedress when
pounds of zinc and 1 pound of manganese per acre at
two or three true leaves have appeared,
planting.
BEETS 75 150 100 50 25 200 150 100 50
50 0000 0000
Total 125 150 100 50 25 200 150 100 50
Apply 3 pounds of boron per acre on clay loams and 1 pound per acre on sandy soils.
BROCCOLI AND
CAULIFLOWER
Broadcast and disk
Side-dress 4 to 6 weeks after planting
00 200 150 75 50 200 150 75 50 Broadcast and disk
50 Side-dress 2 to 3 weeks after trans-
planting
50 Side-dress 5 to 6 weeks after trans-
planting if required
200 200 150 75 50 200 150 75 50Total
Apply 2 pounds of boron f>er acre on clay loams and 1 pound per acre on sandy soils if the pH is greater than 6.7. Early plantings in
cold soil may respond well to a high-phosphorus starter solution.
CABBAGE, COLLARDS,
AND KALE
Broadcast and disk
Side-dress 4 weeks after planting
75 150 100 50 25 150 100 50 25
50 0000 0000
Total 125 150 100 50 25 150 100 50 25
Early plantings in cold soil may respond well to a high-phosphorus starter solution.
CARROTS 50 150 100 50 25 200 150 100 50~
30 0000 0000
Total 80 150 100 50 25 200 150 100 50
In sandy soils an additional 30 pounds of nitrogen per acre may be applied as a sidedress between 7 and 8 weeks after seeding
Broadcast and disk
Side-dress 4 weeks after seeding
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TABLE 2. FERTILIZER RECOMMENDATIONS FOR VEGETABLE CROPS (continued)
Recommended application rate based on soil tests
Crop Nitrogen (N]
Phosphorus (PgOs)
Fertility group
A B C D
Potassium (KgO)
Fertility group
A B C D Suggested application method
CELERY
Total
100
25
25
150
pounds per acre
250 200 150 100 300 200 100 500000 00000000 0000
250 200 150 100 300 200 100 50
Broadcast and disk
Side-dress 4 weeks after planting
Side-dress 8 weeks after planting
Because celery has a high moisture requirement, irrigation is essential for commercial production. Use of a starter solution is recom-
mended when transplanting celery.
CUCUMBERS
Total
50
25
25
100
100 50
50 50 50 25
150 100 50 25
1.50 100 50
50 50 50 50
200 150 100 50
Broadcast and plow down
Band 2 in. X 2 in. at seeding
Side-dress when vines start to run
EGGPLANT
Total
75
25
25
125
200 150 100 50
200 150 100 50
250 150 100 50
250 150 100 50
Broadcast and disk
Side-dress 4 weeks after planting
Side-dress 8 weeks after planting
Use of a starter solution is recommended when transplanting eggplant.
HORSERADISH 150 250 200 100 50 250 200 100 50 Broadcast and disk
LETTUCE (LEAF), EN- 80 200 100 50 25 200 lOO 50 25
DIVE, AND ESCAROLE 40 0000 0000
Total 120 200 100 50 25 200 100 50 25
Apply only 75 pounds of nitrogen per acre to head lettuce because excessive nitrogen may result in loose heads.
Broadcast and disk
Side-dress 3 to 5 weeks after planting
MUSKMELON 50 150 100 50 150 100 50 Broadcast and plow down
- 25 50 50 50 50 50 50 50 50 Band 2 in. X 2 in. at seeding
25 Side-dress when vines start to run
Total 100 200 150 100 50 200 150 100 50
The use of black plastic muIch reduces leaching and may therefore make nitrogen sidedressings unnecessary on mineral soils.
ONIONS 75 200 100 50 25 200 100 50 25 Broadcast and disk
25 Side-dress 4 to 5 weeks after planting
Total 100 200 100 50 25 200 100 50 25
For green onions an additional 25 pounds of nitrogen per acre can be appli(;d as a sidedress from 4 to 5 weeks before harvest.
PARSLEY 75 200 150 100 50 200 150 100 50 Broadcast and disk
25 Side-dress at each cutting
Total 100 200 150 100 50 200 150 100 50
PEAS 100 50 25 100 75 50 25 Broadcast and disk
50 50 50 50 50 50 25 25 25 Band 2 in. X 2 in. at seeding
Total 50 150 100 75 50 150 100 75 50
After periods of heavy rains in the
Apply only when the plants are dry
spring an additional 30 pounds
to avoid burning the foliage.
of nitrogen per acre can be applied when peas are 4 to 6 inches tall.
Broadcast and disk
Side-dress after first fruit set
PEPPERS 100 200 150 100 50 250 150 100 50
50 0000 0000
Total 150 200 150 100 50 250 150 100 50
In sandy soils an additional 25 pounds of nitrogen may be applied as a sidedress after the first harvest. The ase of a starter solution
is recommended when transplanting peppers.
POTATOES
Total
100
50
150
150 100 200 150 100 50 Broadcast and disk
100 100 100 100 100 100 100 50 Band-place at planting
Side-dress at emergence
250 200 100 100 300 250 200 100
In sandy soils an additional 30 pounds of nitrogen can be applied as a sidedress before the plants are about 8 or 10 inches tall. On
soils with magnesium test values less than 250 pounds per acre, apply 50 pounds magnesium (MgO) per acre at planting.
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TABLE 2. FERTILIZER RECOMMENDATIONS FOR VEGETABLE CROPS (continued)
Recommended application rate based on soil tests
Crop Nitrogen (N)
Phosphorus (PjOj)
Fertility group
A B C D
Potassium (K,0)
Fertility group
A B C D Suggested application method
PUMPKINS
Total
75
25
100
pounds per acre
150 100 50 25
150 100 50 25
250 200 150 100
250 200 150 100
Broadcast and disk
Side-dress when vines start to run
Excessive use of nitrogen may result in thin walls and a flat side on jack-o'-lanterns.
RHUBARB
New plantings
Total
50
50
100
250 200 150 100
250 200 150 100
250 200 150 50
250 200 150 50
Cutting beds
Total
50
50
100
200 150 100 50
50 50 50 50
250 200 150 100
250 150 100 50
50 50 50 50
300 200 150 ion
Broadcast and plow down
Side-dress around each hill 2 weeks
after growth starts
Side-dress each hill in early spring
Side-dress at last harvest
SPINACH 100
20
Total 120
200 150 100 50
200 150 100 50
200 150 100 50
200 150 100 50
Broadcast and disk
Side-dress 4 to 5 weeks after planting
SQUASH 75 150 100 50 25 200 100 50 25 Broadcast and disk
25 Side-dress when vines start to run
Total 100 150 100 50 25 200 100 50 25
SWEET CORN 100 150 100 75 50 150 100 75 50 Broadcast and disk
30 Side-dress when corn is 12 in. tall
Total 130 150 100 75 50 150 100 75 50
TOMATOES— Fresh Market
On sandy soils 150 250 200 100 50 200 150 75 50
25 50 50 25
25 50
Total 200 250 200 100 50 300 200 100 50
On loams 100 250 200 100 50 300 200 100 50
25
25
Total 150 250 200 100 50 300 200 100 50
Broadcast and plow down
Side-dress at first cultivation
Side-dress after first fruit set
Broadcast and plow down
Side-dress at first cultivation
Side-dress after first fruit set
The second sidedress may not be required on early or semideterminate tomatoes,
transplanting tomatoes.
The use of a starter solution is recommended when
WATERMELONS
Total
50
25
25
100
150 100 50
50 50 50
200 150 100
50
50
150 100
50 50
200 150
50
50
100
50
50
Broadcast and plow down
Band 2 in. X 2 in. at seeding
Side-dress when vines start to run
The use of black plastic mulch reduces leaching and may therefore make nitrogen sidedressings unnecessary on mineral soils.
This circular was prepared by John M. Gerber, Extension Specialist in Vegetable Crops, and John M. Swiader, Assis-
tant Professor of Horticulture, University of Illinois at Urbana-Champaign.
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FOREWORD
This Proceedings records presentations made at the 1984 Illinois Fruit
and Vegetable Growers Convention held in Decatur, XL on January 18-20, 1984.
Also included are some of the reports presented at the seven regional vege-
table schools held during the winter of 1983-84 in Illinois. Beginning this
year the Proceedings will be published after the convention and mailed to
those attending. This change has meant that some reports have been included
from the 1983 convention as well as 1984. We believe that the Annual
Proceedings will be a valuable resource for growers, educators and industry
representatives for years to come.
This Proceedings and the meetings which are documented here are only a
portion of the continuing extension education program offered by the
University of Illinois. Among the other extension publications and activi-
ties provided for commercial vegetable growers and industry representatives
are: 1) the Illinois Vegetable Farmers Newsletter; 2) the Vegetable Growers
Toll Free Hotline; 3) a series of Horticulture Factsheets; 4) the Vegetable
Production Handbook; 5) a series of circulars recommending varieties,
fertilizer, herbicides, fungicides and insecticides for vegetable produc-
tion; 6) summer twilight meetings; 7) research farm tours; 8) the Illinois
Vegetable Research Report; 9) other special meetings for specific needs; and
10) circulars on specialized topics such as hydroponics and growing trans-
plants. In order to be kept informed of these activities the Illinois
Vegetable Farmers Newsletter can be sent to commercial growers, educators
and industry or government representatives free upon request. Horticulture
Factsheet VC-12-80, Publications About Vegetable Production, lists all our
vegetable publications and is available from 101 Vegetable Crops Bldg., 1103
W. Dorner Dr., University of Illinois, Urbana , IL 61801. Also many county
extension offices maintain a supply of these publications.
The 1984 Proceedings of the Illinois Vegetable Growers Schools is the
7th in a series beginning in 1978. These publications serve as a record of
many of the outstanding presentations made at both state and regional vege-
table growers schools. Copies of the 1982 and 1983 Proceedings as well as
additional copies of this one, may be purchased from the Department of
Horticulture, 124 Mumford Hall, 1301 W. Gregory Dr., Urbana, IL 61801.
Checks should be made payable to the University of Illinois.
John M. Gerber
Editor of Proceedings
This publication was compiled and edited
by John M. Gerber, Extension Specialist in Vegetable Crops
and Assistant Professor of Horticulture
I
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FRUITS AND VEGETABLES IN ILLINOIS
Opportunities for Growth
f/. L. George
It is indeed a pleasure for me to welcome you to the 8th Annual Joint
Meeting of the Illinois State Horticultural Society and the Illinois Vege-
table Growers Association. This is, in fact, the 128th Annual Meeting of
the Illinois State Horticultural Society which certainly is indicative of
the long, rich history of horticulture in Illinois.
You will note that this year's conference begins with a day on horti-
cultural farm marketing. In my view this has considerable significance in
that our attitudes as growers towards horticultural food production continue
to change and expand. We are no longer only concerned with culture and
production but must be aware of and be involved with getting quality fruits
and vegetables to our consuming public whether directly or indirectly. The
entrepreneurs of Illinois horticultural food crop enterprises have great
opportunities in the 1980' s.
Marketing expertise and entrepreneurship is clearly needed regardless
of the marketing outlet used, that is, the grocery store chains, wholesale
markets, roadside stands, community markets or consumer harvest on the farm
(PYO). The enterprise needs to be approached in the context of the "Farm
Market".
Several factors of national or regional significance should be con-
sidered in relation to the production and marketing of Illinois horticul-
tural food crops.
- Consumer's income and food consumption expenditures are expected to
continue to rise in 1984.
- The tastes and food preferences of the consumer should continue to-
ward greater consumption of fresh fruits and vegetables. Recent nutrition
research and dietary guidelines favor fresh produce.
- Restaurants, including most fast-food establishments, continue to
promote and expand their salad bars. McDonald's, the nation's largest fast-
food chain, is now test-marketing salad bars.
- Grocery chains are adding salad bars in their stores for the conveni-
ence of consumers
.
- Continued high tranportation costs should favor high quality, local
production.
- Changes in population demographics with continued relocation of
people to the sun belt regions suggests expansion of markets for midwestern
producers
.
- Influences of ethnic groups increase the potential for specialty
crops
.
- Expansion of export markets may have an impact on midwest production.
- Opportunities may exist for controlled environment food production
(food factories) located close to consumers.
However, a few words of caution are needed. Before new fruit and vege-
table operations are established or existing ones expanded a marketing
strategy needs to be developed. We have the natural resources in Illinois
to, in most years, produce large quantities of high quality produce. Over-
production can quickly become a problem in a given area without proper
market development. We need our research on strawberry trade areas in rela-
tion to PYO operations expanded to include more horticultural crops. We
need more emphasis on post-harvest handling, promotion and advertising of
locally grown produce.
You as producers need more help from the Marketing Division of the
Illinois Department of Agriculture and the appropriate departments at the
University of Illinois. Our University Extension Specialists have a
critical job of presenting objectively the pros and cons of fruit and
vegetable production in Illinois. Clearly, if we all do our job and work
toward a goal of a complete production system including marketing, we will
achieve success.
This year's convention with its strong educational program and expanded
trade show with a broad range of exhibitors offers great opportunities for
positive interactions among commercial growers, industry representatives,
government representatives and educators. I certainly hope you have a
rewarding and enjoyable meeting.
Dr. U L. George is Professor and Head, Department of Horticulture Thi-,
ILLINOIS AGRICULTURE UPDATE
Larry Werries
Today, I would like to talk to you about several of the new programs
initiated in recent months in the state of Illinois whichwill reap positive
results for you in the future an then end by speculating a little on what I
think is going to have to happen to turn the farm economy around and head it
in a positive direction.
As Director of the Illinois Department of Agriculture, I have estab-
lished several important objectives. At the top of the list of these is the
hope of maintaining a profitable and progressive agriculture industry for
our farmers; and secondly, the plan to do every thing possible to maintain
that industry for the future which specifically involves the protection of
our farmland. Simply put, market development is ray top priority within the
Department of Agriculture and close behind is the protection of our farmland
from erosion and unnecessary conversion to non-farm uses.
Last fall, we in the Deparcment of Agriculture were privileged to
receive the Presidential "E" award. It was presented to me by the President
during the Conservation Tillage Expo in Morgan County which I am sure many
of you attended. The award represents a high honor to us in the Department
of Agriculture because it has been given to a government agency for work in
promoting exports only twice before. We are continuing our efforts to find
new ways to market Illinois Farm Products and those efforts are paying off.
This past year, more than any other time since our market development work
began, we received several confirmations that sales of farm exports were
taking place as a direct result of the Department of Agriculture's Marketing
program. These reports were coming in not only from small firms, but also
from some major international companies which we had previously felt were
beyond needing our assistance. I am convinced that even though the farm
economy is sick and prices are unacceptably low, it would be even worse
without programs such as these.
As you know, the 1982 Corn Marketing Program was recently approved
following a three v/eek referendum in late November and early December. No
doubt there are those of you here today who favored the program as well as
those who opposed it. Regardless of your feelings toward it, I think you
are all to be commended for the tremendous response in the balloting. More
than 71 thousand ballots were returned to the Department of Agriculture for
counting. That is a greater number than any commodity referendum of any
type has received anywhere in the nation.
Just a little additional information about the follow-up to the corn
check-off referendum. The next step is for the election of a program opera-
ting board. Anyone wishing to become a candidate for that election may pick
up a petition at the local county extension office or the Deparcment of
Agriculture office in Springfield. The process then is to gain the signa-
tures of at least 200 or five percent of the eligible corn producers within
the district where you are running. Those petitions have to be back in my
office by Febiuary 11th. We will make up the ballots. The election will be
held March 29th and 30th at the local Extension office in your county. The
offices, which normally close over the noon hour, will be open over the
lunch hour for those two days to make it easier to complete the balloting.
Absentee ballots will be available after February 25th if you know in
advance you will be out of the area on those two days. They will have to be
returned to the Department of Agriculture in Springfield by March 24th. We
hope to know the results of the election within a few days after the ballot-
ing is completed. The board will then be in place and the actual check-off
of the quarter cent per bushel will begin within 60 days.
The second priority that I mentioned I have established in the Illinois
Department of Agriculture is the protection of our farmland from erosion and
needless conversion. The extreme weather of the past few months that
produced widespread flooding in Illinois caused a tremendous amount of
damage in the way of erosion. Admittedly, when the rain is as hard as it
was in some cases, it is impossible to totally prevent erosion, but is is
possible to reduce it by a large degree. As farmers we can do a lot by
simply changing tillage practices. It is cost effective because trips
through the field are conserved and technological advances make it just as
profitable as conventional tillage.
The economic incentives are not the only reason for you to be taking a
closer look at erosion problems on your farms. As of January 1st, we have a
new program in Illinois that is designed to encourage compliance with soil
loss guidelines. It is a voluntary program which calls for all land to
conform to a minimum of four times the "T" value for the soil and puts in
place a complaint process where pressure can be brought to bear on a farmer
who fails to comply. The standards become more rigid in 1988, will stiffen
again in 1994 and then will peak in the year 2000 when hopefully every acre
of farmland will only be eroding at that rate at which nature can replace it
through natural processes. The complaint process which I mentioned does not
allow initially for legal action. Instead it is handled through a local
soil and water conservation district and then goes up the ladder through the
Department of Agriculture if a solution is not reached. Legal action could
result ultimately if a farmer would refuse to comply, but in most cases it
would be unlikely to reach that point.
In reference to farmland protection. Governor Thompson announced a
program in late October that goes a step further than the Executive Order
Number 4, to insure protection of farmland against needless conversion. The
five point plan calls for state agencies to prepare conservation plans for
state-held farmland, an additional 88 thousand dollar grant to the Associa-
tion of Soil and Water Conservation Districts for staff, giving priority for
funding to conservation programs in the Department of Agriculture, directing
the farm development authority to help farmers finance soil conservation
projects, and provides for a Governor's Award to the farm family that is
judged to be doing the most in the state to conserve the soil.
One additional area that I want to briefly mention involves the grain
elevator failure and bankruptcy program in Illinois. Prior to last year, we
felt, and most agreed, that we had absolutely the best mechanism anywhere in
the country for protecting the interest of farmers against grain elevator
problems. Procedures that have been established in other states have in
most cases been modeled after the Illinois act. Last year. House Bill 2505
passed which made our law even better by establishing priorities of assets
in a failure or bankruptcy and by assuring the sanctity of the warehouse
receipt. As good as our system is in Illinois, and I am convinced it is the
best, we still have some fine-tuning to do.
Finally, I would like to briefly address the future of the agriculture
economy and I think when you do that today you have to put the major
emphasis on the recently announced payment-in-kind program. I do not
profess at this point to be a technical expert on this program so I am not
going to go into a lengthy explanation of the details of the PIK program.
During our question and answer session later, I would be happy to try to
answer any of those questions you might have.
I was encouraged when the payment-in-kind announcement was made last
week for several reasons. I believe we have to have a supply management
program now if we are going to reduce the burdensome surplus stocks of grain
which cost the taxpayers millions of dollars and cost farmers by suppressing
the prices paid for their product. I was especially pleased when the 80%
payment level was announced for PIK acres. We had been involved in discus-
sions on the Payment-in-Kind concept since early December. The most
optimistic projection was that there ould be a 70 to 75 percent payment.
The decision to go to an 80% payment level indicates to me that the U.S.D.A.
and the Reagan administration are serious about making this program work.
I know it is not perfect ... I know there are some fertilizer and
chemicals dealers, some equipment dealers and even some banks who manage
farms on a percentage contract who are going to be facing the promise of
reduced business from farmers this year. But, in every case where I have
talked with those specific groups, they are willing to face that this year
to get the agriculture economy back on its feet so they can return to a
profitable level in the years following.
I have heard also of farmers already discounting the program as not for
them when I know they have not taken the time to look at it. I know that
because the specific details of how the program would operate have just been
released in the last few days and have not yet reached the county A.S.C.S.
office
.
Members of my staff are, right now, meeting with state and district
A.S.C.S. officials in Springfield to get the specific information on this
very complicated program. I can assure you that it is probably the most
complicated of any farm program ever brought about . But , I think it is
going to be worth the time to pencil it out because, when you do, I think
you will find it very difficult as a farmer or as a farm manager to pass the
pa)nment- in-kind program.
Mr. Larry ]/^erries is Director of the Illinois Department of Agriculture.
This speech was presented at the 1983 Illinois Fruit and Vegetable Growers
Convention.
SHAKIN' HANDS THROUGH TOE MASS MEDIA
Delbevt T. Ddhl
"Shakin' Hands Through The Mass Media". Now isn't that just the kind
of topic you'd expect for the advertising whacko on the program. . .expecially
if he's a university professor. They're always the worst kind.
Admittedly, that title is a bit gimmicky, but gimmicks don't have to be
all bad, and I don't think this one is because there's more than a little
evidence that if you work at it, you can do more than just place an ad or a
commercial .. .you can use mass media to get the things done you do when some-
one comes to your farm. And you start by shaking hands when you meet them.
Now, let's consider what an advertisement—a commercial too, for that
matter—had ought to do. Sometimes I think of the jobs an advertisement has
to do, but I really think the best way is to think of the process that an
advertisement or commercial should take people through— if you want the mass
media to begin "shakin' hands" with potential customers.
The Advertisement's Process
The process goes like this:
— First, it must get attention . This usually happens through the head-
line or the illustration. The purpose of those two elements of an adver-
tisement is to stop the reader and beg or force them to read your ad.
Gimmicks, cuteness, and high-level creativity are sometimes effective at
this point, but most advertisers agree that the best way to stop readers is
to focus on a real benefit of your product or your operation. You simply
answer the ever-present question: "What's in it for me?" The name of your
operation probably isn't what they're looking for.
—Second, as soon as you have their attention, you have to st imulate
their interest . Attention won't last forever, unless your reader finds more
information in the copy that sustains his interest. Other benefits of com-
ing to your farm, other claims about the quality of your produce, other
information about the pleasantness of the pick-your-own concept—maybe with
the whole family—are the kinds of information that might work. But watch
it. Readers are skeptics. They soon begin to tell themselves, "It ain't
true just because they say it's true." They're right.
— So, third, an ad must build believability . It's got to have some
facts that assure your readers that what you say is true. If you've built
your advertisement around families having fun picking at your place, then
maybe you need a picture of a family having a picnic last Tuesday. You name
the family and report that they were one of 32 families that picknicked last
week. The idea of naming that one family (real people) and having some firm
data— 32 families did it—helps assure readers you're telling the truth. Do
you believe everything you read? Neither do your readers.
—And finally, an advertisement has to have a call-for-action—the part
of the advertisement that tells readers wnat to do. You know how they sound
because good radio and television commercials all have them. Consider
these: "Try some today." "Ask your grocer for ..." "Look for the blue
package." And of course, "So when you need relief, reach for the ..."
Your advertisement and commercials also must have a call for action.
If your reader or listener has stuck with you to the end of your message,
this gives you some confidence you're dealing with an interested audience
member. If so, don't miss the chance to give one more nudge. Tell him or
her what to do next
,
Creating Advertisements
That's all fine and dandy. But how do you get something out of your
head and on to the page so you can communicate to newpaper people what you
want and then get those results when the papers come out. Ain't easy. And
if you experiences are all like mine, I'll bet you're fairly convinced it
can' t be done
.
I was about ready to make the same conclusion a couple of years ago
when I spent some time working with a strawberry grower—John and Sandy
Tammen at Oilman— trying to learn some of the problems they faced placing
advertisements that could "shake hands" with old customers and with poten-
tial customers.
Continuity is an important concept in advertising. It is the concept
that gives your farm recognition, and it works just like the Holiday Inn
sign you spot way down the highway long before you can read the words on the
sign. Travel Lodge gets the same thing done with their sleepy bear.
Campbell's Soup and Coca Cola have the same thing going for them with their
product labels and advertising and marketing efforts. You've got to have
something that stands for you and your operation. You've got to have a
logo.
The Tammens didn't have a logo. They relied totally on the people at
the newspapers to lay out their ads, and they got ads. They didn't get
continuity.
You've got to find some way to get continuity to create an advertising
effort that will do the hand-shakin' job. Continuity builds up and makes
the third ad you do during your season do not only what it was intended to
do, but also makes that ad remind people of your first two ads. Continuity
builds up—within an advertising season and also from one year to the next.
A logo is one way to make it happen, and that's going to require some
thinking on your part and, in my opinion, some help from a graphic artist.
I think that you'll be able to find that kind of help available commercially
in any town of 30,000 people or more. Or look to your high school or junior
college art teacher or a really good student they could recommend. But
don't look to your weekly or daily newspaper. They have their talents and
strengths, but graphic design isn't one of them.
Find somebody to help you design an attractive, attention-getting logo.
And once that's done, consider having them prepare the final artwork for
your ads. Doing that puts you in control of what your ads say and how they
look. If you're at all serious about making advertising work for you,
it's an almost essential step.
Now, let's talk about some of the thinking that went into creating
these ads— some important things we were worried about as we designed them.
1. The ads had to be easily recognizable . They had to look like they
belonged to the Tammens , and they had to be different from all others on the
page.
2. The ads had to have impact . They had to stand out
—
jump off the
page and say, "Look at me... I'm important." And let me tell you, that isn't
easy when you're dealing with a two column advertisement that is only four
inches deep. But as we analyzed our budget in that effort, we quickly
realized that we weren't going to be big spenders. That size was all we
could afford, and the smaller your ads are, the harder you have to work.
I use what I call the squint test to test my advertising efforts, and
it goes like this. Look at any page in a newspaper and slowly start to
close your eyes. What's the last thing you see before your eyes close?
That's probably the first thing your eye will see when you turn to that
page of the paper. That's a silly little exercise, but it is also a darn
good way to be certain that your ad— large or small—does the most possible
to attract reader attention. The smaller the ad—the harder you have to
work.
3. Use a simple layout . Roadmaps have to be complicated, but the best
ads always have one thing in common—they are simple. Remember the K-I-S-S
approach: Keep It Simple, Stupid. Good ads have a logical place to start
reading or for the eye to begin, and they go on in a straight forward manner
to the logical end of the ad.
Too often, you look at an ad and you can't find any logical 1,2,3
approach to get you from the beginning to the end. When that happens,
you've made it difficult for your reader ... you' ve given them a reason to
quit reading, and that is the last thing in the world you want to happen.
4. Up there in the beginning, use something dominant . Something big
and attention getting. It may be a piece of art—or it might be a headline.
Either can work. But if you use a headline, don't use the only word defin-
ing the produce you have for sale. That approach might be OK in the want ad
listing, but not in display advertising.
Too often the ads I see have a headline that reads "strawberries". So
what? As I said, the most successful headlines are benefit oriented:
"Apples That Make Pies Like Grandma Used To Bake."
That headline tells more than that you have apples for sale; it also
promises something good will come from using them.
5. Next, let white space work for you . This is especially important
with small ads. The white space may be an important contributor to the
attention getting ability of the ad. That means you'll have to resist the
temptation to "fill-up" your space. That only leads to jumbled and confus-
ing ads .
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The Tamraen ads relied on one column of copy— tilted. That did a couple
of things for us. It got attention because it look funny on the page, and
it also created two little triangle shapes of white space that made that
copy stand out. Effectively used, white space is a benefit—not a waste.
6. Use conversational copy . Write like you talk. Keep it short, but
make it complete. That may sound like a contradiction, but it isn't. It
does mean that the first thing you write probably won't be exactly as it
should be. You'll have to go back and edit and re-edit. Take out every
unnecessary word. Make certain everything you leave in is important.
7. Again, tell your readers what you want them to do . This is the
call for action. While what you want to happen is probably fairly obvious
(Why else would you have placed the ad?), there's a world of advertising
research that shows adding a call for action produces a higher level of
desired responses than not having one. Remember the radio and television
commercials you've heard. They all work hard at these kinds of calls for
action.
I think that for many people, getting a system for creating an
advertisement—or a series of advertisements— is a real stumbling block.
Let me run through the process that is almost universally used by communica-
tors. And to give you an idea how it happens, I'm going to use the on-farm
flyer we created for John and Sally Tammen when we were working with them as
an example. The same process will work for an ad , a series of them, or any
print piece.
We started with some givens:
1. We wanted the new logo incorporated into that flyer to help get it
established
.
2. Sandy had some firm notions about what she wanted the copy to say.
And she had tested some recipes that their family and friends really liked,
and she wanted those shared with their customers. Not a bad idea: There's
a world of recipe collectors out there.
So it all started with Sandy giving her copy ideas and recipes to Ray
Woodis and me. After we looked at the copy, we felt that a one-fold 8 1/2 x
11 format— that gives us four pages—would probably give us adequate space
and a relatively low cost. So then we started trying things on paper. We
felt we knew what John and Sandy wanted... all we had to do was generate the
idea and get something to the artist that would communicate what we were
trying to do.
As I said, the first thinking wasn't terribly sophisticated, but this
was the quick and dirty method of trying out our ideas.
Then the artist took those ideas— and some clean and well-edited copy
—
and went to work. We saw her roughs along the way so all of us could make
suggestions and changes before the job was printed. And we got one last
chance to look when the final artwork was ready to go to the printer.
The Tammens took this artwork to their local printer— I believe it was
a weekly newspaper printer—and got the print job done on pink paper with
red lettering. This was the end result, and it contained no surprises.
They'd all been dealt with long before the final art was prepared.
If you use this process, you can rework ideas, change your mind, throw
an idea away and even start over without running into a lot of costs. The
later in the process you begin making changes, the greater the cost of those
changes—regardless of how small they are.
It can be primitive. Don't worry about being an artist. All your
drawings and layout have to do is communicate to the artist what it is you
want to happen. If—and only if— the artist understands that, you're on
pretty solid footing and stand an excellent chance of getting what you want
when you pick it up at the printers..
Media Choices
This is a tough area to talk about, and I know it is also an area that
most growers are interested in learning about. But the media choices that
best fit an individual operation are unique for each operation. Just
because somebody used radio a lot—or television, or direct mail, or
whatever—doesn't mean those choices will work for you.
First a look at the strengths and weaknesses of the media at our
disposal
.
Daily Newspapers
Their Strengths . They reach lots of people. Dailies are usually proud
of their circulation figures. They also offer you a lot of flexibility in
timing. You can often have a message in your audience's hands within 24
hours of the time you decide what that message is. Getting it to a rural
subscriber may require another 24 hours, however.
Print ads can handle a fair amount of detail. You can include maps,
directions or recipes in ways you never could through a broadcast medium.
And they last. Newspapers may lie around the living room for several days
before they go to their last reward in the bottom of a bird cage. That
means you can check throughout yesterday's paper—or last weekend's— for
something you vaguely remember reading.
Their Weaknesses . While you can get in them quickly— in some cases as
quickly as 24 hours— they're not instantaneous. The broadcast media,
especially radio, can move much faster. They also require audience effort.
The reader has to hold the paper and scan the pages to get your message.
Readers can't do anything else while they're reading. Newsprint doesn't
really give top-quality printing. Pictures of food—even strawberries in
color—aren't realistic. In additions, the cost of an added color may be
more than the budget will allow. And speaking of budgets, it's expensive to
buy an ad large enough to be dominant on the page.
Radio
Its Strengths
. Now, this medium can be so quick it's immediate. If it
starts raining at 8:30 a.m., you may be able to have a message on the air 30
minutes later asking people to delay picking for 24 hours. Radio can be
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that quick. That means the medium also give you a lot of fexibility. It
has the warmth of the human voice and plays on the imagination.
Radio also allows you to select a fairly specific audience by placing
your spots during a particular part of the day. And radio catches people
throughout the day doing whatever they're doing. You can listen to radio
and do a dozen things. That's why radio is called the companion medium.
Its Weaknesses . You never know how many are listening—or how much
attention they're really paying. And all of the detail possible in a print
medium isn't at all possible on the radio. You can't do maps, directions or
recipes. And remember this: What listeners miss, they miss. They can't
refer back. Radio is over and gone that quickly.
Television
Its Strengths . This has to be the most personal of the mass media.
And because it involves both sight and sound, television rates high on
realism and impact. The medium also is excellent for demonstration.
Its Weaknesses . Two big ones: Television is expensive and of fairly
limited availability. Time is at a premium, so most programming can only
accomodate limited details.
To maximize its strengths, viewers really have to devote complete
attention to it and while it's to a degree portable, the medium can't go
everywhere as does radio.
Weekly Newspapers
Their Strengths . Like dailies, they're referable. They stay around
awhile, and they can handle details such as maps, recipes and directions.
But their big advantage over dailies is that you can afford a bigger ad that
will have greater importance on the page. They get better readership
because they mostly contain community news and ads.
Their Weaknesses . They don't reach a lot of people. In fact, they're
often more expensive on a per-person reached basis than the dailies. Their
other big disadvantage is that they only come out once a week and they may
need ad copy several days ahead of publication date. That limits their
flexibility. Because of their limited circulation, you may have to buy a
large number of them to totally cover your market, and that adds to your
costs
,
too.
While there are several other mass media outlets— for example, bill-
boards, bus signs, television guides and magazines such as "Weekend" and
"Parade"—they often don't match your market well. They're also expensive
to buy and offer really limited flexibility.
They should be considered cautiously, and generally only purchased if
their coverage closely matches your circulation area.
It Is The Mix That Is Important
Probably the biggest single mistake you can make is that of falling in
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love with any one medium. There is no best. And none of the media are
without some virtue.
Start by looking at all media that serve your marketing area—radio,
television, daily newspapers and the weeklies.
Go to each of them—and ask for their circulation (numbers and counties
covered) for print media and coverage for the electronic media.
Then ask for their advertising rates. With rates and people-reached
figures, you can begin to determine how much it costs to reach one person
through each medium.
Keep in mind another advertising campaign concept—"frequency". That's
the number of times your message is delivered during a given period of time.
If you're lucky enough to have only one or two daily newspapers and
radio stations in your market, begin by determining what various size ads
would cost in those dailies and what various spot ads (30 seconds is
probably enough) packages would cost in those radio outlets.
I'd use those media as my starting point for these reasons:
1. They dominate your market.
2. They give you the most flexibility.
3. They give you a package with the strengths of both the print and
broadcast media.
The more you know about past purchase patterns in your business opera-
tion, the better able you' 11 be to make wise media buys—what days to place
print ads and what days and hours for radio.
Once you've determined what dailies and radio will cost, look at what
your remaining budget will buy in the significant weeklies within your
market
.
I'd be inclined to give preference to the larger weeklies and those
closest to your farm.
As you go through that process, don't budget every cent available. Put
some aside as a contingency fund just in case you're hit with a peculiar
season or some other surprise that causes you to change strategies as the
season gets under way.
One other point: The more urban your market, the more complex your
media decisions will be. If your market is deluged with five or six dailies
and an equal number of radio stations, you will find your advertising budget
shot at the beginning unless you make some hard choices.
One final point: Consider direct mail only as a way to reach previous
customers. With postage, paper and printing costs what they are, this
medium is too expensive to use as a shotgun approach.
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But it can be a workable way to reach high-prospect customers if you
already have their names and addresses.
If you have such a list but it's too large to be affordable, look for
ways to reduce it
.
For example, only send to large-volume customers. Or, eliminate all
customers who will be readily reached by two or three immediate weekly news-
papers (your neighbors and friends who are fairly certain customers
already )
.
Before You Start
1. Determine your advertising budget. Look at previous years'
expenditures and their effectiveness and apparent adequacy.
2. Get circulation and coverage data.
3. Get advertising rates and spot-package costs.
4. Sharpen a lot of pencils.
5. Plug in your calculator.
6. Think. And that's probably the most important of the six points.
Delbert T. Dahl is Head of the Office of Agricultural Communications,
University of Illinois. This talk was presented at the 1984 Illinois Fruit
and Vegetable Growers Conference.
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LIGHT AND LUSCIOUS: USING NUTRITION TO MARKET
FRUITS AND VEGETABLES
Shiela Ashbrook
At a time when it seems like we're being told to eat less of almost
everything, produce growers are in luck! Fruits and vegetables are among
the few foods looked upon completely favorably by both nutritionists and
consumers. Of course, there are still those who look upon any green food
with dislike or at least suspicion, but recent surveys have shown that
consumers at least think that produce items are good foods and that greater
consumption would be beneficial.
You may be interested in knowing how and why nutritionists and scien-
tists are promoting fresh fruits and vegetables. Much nutrition research
today is focused on the possible relationships which exist between diet and
the development of chronic diseases such as heart disease and cancer.
Chronic diseases are the major causes of death in the United States. So far
it appears that there is no one cause for many chronic diseases. Instead,
the tendency for the development or non-development of a chronic disease in
an individual is probably partly inherited and partly influenced by
environmental factors. Diet is one of the environmental factors which can
easily be altered and controlled.
At present, research in the area of diet-chronic disease relationships
has not produced absolute proof that any particular diet will reduce the
risk of death from chronic diseases. However, there is a lot of evidence
about the possible role of some dietary components in contributing to or
preventing the development of one or more chronic diseaes. Based on the
research which has been done, many guidelines and recommendations for eating
a health-promoting diet have been issued by professional or scientific
groups
.
All of the guidelines which I'm familiar with promote the consumption
of more fruits, vegetables, and whole grain products than the "average"
American now eats. For example, the Dietary Guidelines, published years ago
by the U.S. Departments of Agriculture and Health and Human Services are as
fol lows:
1. Eat a variety of foods
2. Maintain ideal weight
3. Avoid too much fat, saturated fat, and cholesterol
4. Eat foods with adequate starch and fiber
5. Avoid too much sugar
6. Avoid too much sodium
7. If you drink alcohol, do so in moderation
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Essentially these guidelines are promoting the reduction of fatty,
sugary, and salty foods in the diet, and the replacement of these with high-
fiber starchy foods. The latter are primarily fruits, vegetables, and grain
products
.
The Dietary Guidelines focus primarily on reducing heart disease, but
some recent (and very tentative) dietary recommendations for reducing the
risk of cancer are very similar. One of the recommendations is specifically
to consume more fruits and vegetables, particularly those high in Vitamins A
and C.
It's obvious then that nutritionists are pushing fruits and vegetables
more than ever. But how do consumers - the ones who have to buy them - feel
about fruits and vegetables as part of a healthy diet? Two recent surveys
indicate that consumers do consider nutrition to be a factor of some impor-
tance in choosing fresh fruits and vegetables, and many also believe that it
would be good for them to eat more fruits and vegetables. The latter
information is from a survey by the Wheat Industry Council in which
respondents were asked if they believed they should change their consumption
of various foods and dietary components. Fifty-six percent felt that they
should consume more fruits and 43 percent that they should eat more vege-
tables. The remaining respondents believed their present consumption to be
adequate and no one believed that they should eat fewer fruits and vege-
tables .
This survey also revealed the misconceptions that consumers have about
carbohydrate in the diet. Fruits and vegetables are composed primarily of
carbohydrates - sugars, starches, and fiber - and water. Although consumers
believed that they should eat more fiber, they also felt that they should
eat less carbohydrate and starch. The latter is a contradiction to eating
more fruits and vegetables!
Nutrition is definitely a selling point in today's food market and many
food producers and retailers are taking advantage of this fact. You are
probably familiar with the Fresh Approach campaign of the United Fresh Fruit
and Vegetable Association, which relies heavily on nutrition as a selling
point
.
Before telling you how to use nutrition to sell, I would like to cau-
tion you to use nutrition in a straightforward and honest way. Many
consumers today have misconceptions about nutrition because of misleading
sales pitches. The best examples are ads for specific brands of vegetable
oil, margarine and peanut butter which claim that this particular brand has
no cholesterol. This leads consumers to believe that some vegetable oils,
margarines and peanut butters do have cholesterol. The fact is that
cholesterol is only found in foods of animal origin, so tio vegetable oil,
peanut butter, or margarine made from vegetable oil will contain
cholesterol
.
In the area of fruits and vegetables, I've seen promotions in which a
fruit or vegetable is claimed to be a good or excellent source of a nutrient
or nutrients when in fact it really is not. There are plenty of legitimate
nutritional claims that can be made for any produce item, so there's no need
to manufacture claims.
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I would also like to briefly mention organically grown produce in this
context. Putting any other pros and cons aside, there is no support for the
claim that organically grown produce is nutritionally superior to produce
grown using typical commercial growing methods. The nutrient content of a
plant is primarily genetically determined and if a plant exists, it has
certain nutrients in genetically determined amounts no matter how it is
grown.
I'd like to go on to talk about the legitimate nutrition selling points
that can be used to promote any produce item. These things apply to all
fresh items and may be true of processed fruits and vegetables as well.
First of all, fruits and vegetables are low in calories. You can see
in the chart that the number of calories in a typical serving ranges from 10
to 160. Even the fruits and vegetables in the higher end of this range are
lower in calories than a typical serving of meat or dairy products. The low
calorie content of fruits and vegetables is due to their low fat content.
No fruits and vegetables contain any cholesterol at all.
One problem with promoting fruits and vegetables as low in calories is
that people often add calories by adding fats and sugars. For example, a
tossed salad of lettuce, tomato and cucumber has about 50 calories, but most
people will add 2-300 calories worth of dressing. A cup of broccoli has
only 40 calories, but a tablespoon of butter or margarine will add 100
calories. A cup of diced apples has 60 calories; those apples made into pie
will jump to 400 calories.
Unfortunately, these added calories don't provide many added nutrients,
so the "nutrient density" of the food declines as the calories go up.
Nutrient density is a term which nutrition educators are fond of, but which
most consumers don't understand. Perhaps it is best explained as the number
of calories paid for the nutrients in a food. The fewer calories that are
paid, the better the buy and the higher the nutrient density. Even fruits
and vegetables which are not particularly good sources of any one nutrient
do have a relatively high nutrient density because they are so low in
calories
.
A second nutritional selling point is that all fruits and vegetables
are sources of fiber. Some have more than others, but all could be
considered good sources. (The only other sources of fiber in the diet are
whole grains and whole grain products.) Cooking does not destroy fiber in
food; this seems to be a widespread misconception. Fiber j^ lost when peel-
ings are discarded and this is more often true of cooked fruits and vege-
tables than of those eaten fresh.
Fiber is a largely undigestible component of food and is mostly carbo-
hydrate. Fiber is being promoted as an important part of the diet because
it does have some functions in the body even if it's not digested. It binds
water in the intestinal tract, providing for large soft stools and prevent-
ing constipation. This may also help prevent diverticulitis, a fairly
common G.I. disorder. A higher fiber diet may also decrease the risk of
colon cancer because of several effects which it has on conditions in the
colon. There is no conclusive evidence on this point, however, so fiber
should not be promoted as a cancer preventative.
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Finally, any fresh fruit and vegetable can be promoted as being low in
sodium. Even the higher sodium vegetables like greens (see chart) are low
compared to other foods. The average American diet contains 4000-5000 mg
.
sodium per day. A sodium restricted diet typically contains 2000-3000 mg.
Obviously, fresh fruits and vegetables contribute little to this total. In
comparison, a TV dinner or fast food burger (Big Mac type) can provide as
much as 1500 mg . sodium.
The concern about sodium in the diet is due to the fact that sodium
contributes to high blood pressure in some (genetically susceptible) people.
About 20% of Americans have or eventually will have high blood pressure.
There is no evidence to indicate that sodium is harmful in any way for the
other 80% of Americans, but it is not always possible to determine an
individual's susceptibility to developing high blood pressure. For this
reason, many nutritionists believe that it is advisable for all Americans to
exercise moderation in sodium consumption.
In addition to the three nutrition selling points discussed above,
individual fruits and vegetables can be promoted on the basis of specific
nutrient content (see table). Many fruits and vegetables are excellent
sources of Vitamins A and C, and most consumers are aware of this. However,
they tend to be less familiar with the specific items which are good sources
of these nutrients. Oranges and carrots are recognized as good sources of
vitamins C and A respectively, but few people know that cantaloupe and
broccoli are excellent sources of both these vitamins.
Much concern about nutrient consumption in the U.S. today is focused on
the less familiar vitamins and trace minerals. Fruits, vegetables, and
whole grains are good sources of several of these. Folic acid (A B vitamin)
is believed to be consumed in less than optimal amounts by many Americans.
Among the best sources of this vitamin are oranges, beets, and most dark-
green vegetables.
Some vegetables are fair or good sources of minerals. Broccoli,
collards, and spinach provide 5-10% of the U.S.R.D.A. for calcium; broccoli,
collards, potatoes, spinach, winter squash, and sweet potatoes provide 5-10%
of the U.S.R.D.A. for iron in a typical serving.
To summarize, the following nutrition selling points can be used to
promote all fruits and vegetables:
1. Low in calories (low in fat and cholesterol)
2. Good sources of fiber
3. Low in sodium
In addition, many fruits and vegetables are fair to excellent sources
of specific vitamins and minerals. When it comes to nutrition, fruits and
vegetables are real superstars!
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FRUITS AND VEGETABLES - NUTRIENT CONTENT
U.S.R.D.A
Apple, 1 medium
Apricots, 2-3 medium
Blackberries, 1/2 cup
Blueberries, 1/2 cup
Cantaloupe, 1/2 melon
Grapefruit, 1/2 medium
Grapes , 20
Orange, 1 medium
Peach, 1 medium
Pear, 1 medium
Plum, 1 medium
Strawberries, 2/3 cup
Watermelon, 1/16 melon
Asparagus, 1/2 cup
Beans (green), 1/2 cup
Broccoli, 1/2 cup
Brussels sprouts, 4 large
Cabbage (raw), 1 cup
Carrot , 1/2 cup
Cauliflower, 1/2 cup
Chard, 1/2 cup
CoUards, 1/2 cup
Corn, 1/2 cup
Cucumber, 1/2 cup
Eggplant, 1/2 cup
Lettuce, 1/6 head
Peppers (green), 1/2 cup
Potato, 1 large
Pumpkin, 1/2 cup
Romaine lettuce, 1 cup
Spinach, 1/2 cup
Squash (summer), 1/2 cup
Squash (winter), 1/2 cup
Sweet potato, 1 medium
Tomato, 1 medium
Vitamin Vitamin
A C Sodium Calories
5000 I.U. 60 mg.
100 6 1 80
2700 10 1 50
150 15 1 40
80 10 1 45
5400 55 20 50
80 35 1 40
100 4 4 70
280 85 1 80
1300 7 1 40
30 7 3 100
150 4 1 30
60 60 1 35
2500 30 5 110
900 25 1 20
350 8 2 15
1900 70 8 20
440 70 8 30
90 35 15 17
7600 4 25 20
40 35 10 15
3900 60 15
3900 35 35 20
350 6 — 70
— 8 4 10
10 3 1 20
300 5 10 10
300 95 10 15
— 30 5 140
7850 5 2 40
1000 10 5 10
7300 20 50 20
350 9 1 10
4300 15 I 65
9200 25 15 160
1100 30 4 25
Shiela Ashbrook is Extension Specialist in Foods and Nutrition^ University
of Illinois. This paper is based on a presentation made at the 1984 Illinois
Fruit and Vegetable Convention.
18
GROWING VEGETABLES FOR THE CHICAGO MARKET
Harry Alten, Jr.
My brother Dennis and I farm about 550 acres in McHenry County, about
75 miles northwest of Chicago. Our land ranges in soil types from a heavy
gumbo to a light timber soil but the majority is a medium silt loam.
Two hundred of our 550 acres are used for vegetable production with the
rest in field corn and soybeans. We use these grain crops as a rotation for
our vegetable land. The rotation seems to provide more organic material for
our soils and helps us to reduce disease and insect problems.
We grow about 20 different vegetable crops, including cabbage, sweet
corn, onions, cucumbers, pickles, peppers, watermelons, cantaloupe, squash
(acorn, butternut and zucchini), spinach, dill, red beets, peas, tomatoes,
Indian corn, pumpkins, and green beans.
Most of our vegetables are sold through the Commission Market in
Chicago, the South Water Market. A small portion of our sales go direct to
some local roadside market operators and some vegetables are sold to a local
wholesale food distributor. Once in a while there will also be a sale
direct to a chain store to help make up for products unavailable elsewhere
or to supply a specialty crop such as Jalepino pepper.
Since we have no cold storage at present, other than an iceraaking
machine and small cooler to store the ice, most crops are harvested during
the day and sent to the market that night.
Our cabbage production is started by planting in mid to late April and
continued plantings until about the 4th of July. This allows us to harvest
cabbage from the 20th of June until mid to late October. We grow between 30
to 40 acres every year. It is harvested and packed in a 50 lb. cardboard
carton.
^"—
^ We grow about 55 to 60 acres of sweet corn. There are about 6 or 7
plantings through the season to provide us with corn all through the harvest
season. The sweet corn is mechanically harvested, usually starting at 3:00
in the morning and finishing about 6:00 in the morning. This seems to keep
the corn fresh and it does not build up heat. It is packed in a 4 doz.
wirebound crate and is top iced when loaded on our trucks.
Our onions are planted from seed in early April and are harvested
around the middle of September. We grow about 20 acres every year because
this is all the storage room we have right now. These onions are the sweet
Spanish type and are stored for sale during the winter months. We usually
start marketing them around the middle of November and continue until March
1st. We grade and size them and put them up in 50 lb. bags. In the future,
we plan to pack them in a 3 lb. consumer pack.
We grow between 15 and 20 acres of green beans. About half of the
acreage grown is usually a second crop, following the harvest of spinach or
the early cabbage. We harvest beans mechanically and wash, grade and pack
in the shed. Most of our green beans are put in wooden bushel baskets which
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seem to sell best on the Chicago market.
We grow three types of squash; acorn, zucchini, and butternut. The
acorns and zucchini are harvested and sold usually the same day. The but-
ternuts are harvested, cured and stored to be sold, as the onions, in the
winter months. \
Spinach, peas, dill and curly parsley are an early crop for us. We do
not grow large acreages because we have no irrigation to carry us through
the season. These crops are grown mostly to provide early work for our
laborers since we also need their help in transplanting and seeding in the
Spring.
Cucumbers, cantaloupes, watermelon, pickles and peppers are grown on
clear plastic mulch. By using plastic mulch on these crops we can harvest
earlier to take advantage of a usually higher market. The pickles, cucum-
bers, watermelon and cantaloupe are seeded in a 2" x 2" peat pot and put in
a greenhouse on our farm. We start seeding in the pots about the last week
of April so plants will be ready to transplant around the middle of May.
The transplants are planted through the plastic with a Holland peat-pot
planter
.
The pepper plants are grown in Florida and air-freighted to us near the
middle of May. Then they are planted as soon as possible in the plastic
mulch. We use plastic on our peppers because we feel we get a little better
disease control and again we are trying for an earlier market. We have also
found that our yields have increased and we get better quality pepper.
We also grow a few acres of tomatoes. We have a local greenhouse grow
the transplants for us. Usually about the middle of May we start to trans-
plant them into plastic mulch. About 10 days after planting we start set-
ting wire cages over the plants.
About 10 years ago we started using the cages. We have found that over
the years we tend to get more and much better quality fruit. Also, because
we use an air blast sprayer to apply fungicides and insecticides and get
much better coverage. Also, we have found we gain a little efficiency in
harvesting. The plants grown in cages are upright and most of the fruit is
easily seen. Our cages are made of concrete reinforcing wire. They stand
about 2 ft. high and are 16" in diameter.
Here are a few reasons we ship to the Chicago Market. First, since we
have no cooler to keep produce for any length of time, we can harvest and
ship daily. Next, because we grow such a great variety of crops we seem to
be able to find a customer for everything. Also, we are relatively close to
Chicago Market. About an hour and a half by tollway brings us there.
Another reason is because we have been doing it for such a long time it is
hard to change. My brother and I are third generation vegetable growers.
The business started with my grandfather when he used to take produce to the
Old South Water Market when it was where Wacker Drive is now.
There are times when we feel that because of the Commission rates and
other expenses we might do better elsewhere, but we find we do just as well
as some growers who sell on their own. If we were to hire a salesperson for
our farm, pay his salary and give him an incentive program to go with his
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salary we would have about the same expense per unit as we have now. Also,
because we haul to a terminal market we feel there are more customers
available for our produce.
We feel that this system of growing and selling of vegetables may not
work for everyone — it seems to work for us. Probably because we are close
to our market and because the buyers know what we grow and how much we will
have available each season. We will probably continue our operation in this
manner until there is a major change in the terminal market system.
Mr. Harry Alten, Jr. is currently president of the Illinois Vegetable Growers
Assoioation and a grower in Harvard, IL. This talk was presented at the
Southern Illinois Vegetable School held in Anna, IL on January 25, 1984.
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SELLING FRUITS AND VEGETABLES ON THE FARM
Tom Range
Marketing is extremely important to any grower of fruits and vegetables
in Illinois and our operation is no exception. We are first and foremost
growers of fruits and vegetables, however, that doesn't lessen our responsi-
bilities in the area of marketing. We have developed a market for what we
grow by establishing a retail outlet on our farm.
Farm Market Location . First of all, let me give you some background
information on our farm and retail market. Our market is located three
miles southeast of Belleville, Illinois just off Illinois Route 15 which is
approximately twenty miles from downtown St. Louis. Our market is called
"Braeutigam' s Orchards and Range's Greenhouse". My wife was a Braeutigam
before we married, hence the two family names. Even though we are
relatively close to St. Louis, we are definitely in a rural area. This part
of St. Clair County is referred to as Turkey Hill which is an excellent
location for growing fruit. Our market consists of a two-car garage which
is our fruit packing shed and retail outlet. We also have a 20' x 48'
plastic quonset greenhouse which is the market for our bedding plants. Our
farm consists of 57 total acres.
Farm Personalities . We have three generations involved in our family
farm operation. First of all, Les and Marie Braeutigam, my in-laws, estab-
lished the fruit growing operation and still own the farm. Secondly my wife
Pat and I started the greenhouse and vegetable growing operation. And last
but not least, the third generation, our children Julie, Kurt and Sheila
whose involvement in our business is increasing every year. My wife and I
are the sixth generation to farm this land dating back to 1836. We received
the Centennial Farm designation some years ago, we are very proud of this
and hope that it may continue on through future generations.
Farm Market Philosophy . Every market should develop a philosophy to
give direction to the day-to-day activities. Our philosophy is as follows:
1. Provide a good farm living for our family.
2. Provide a friendly farm atmosphere for our customers.
3. Provide quality produce.
4. Provide both pick-your-own and ready-picked produce.
5. Sell only what we grow.
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Types of Fruit Crops Grown . We grow and market the following crops
AcreageCrop
Peaches
Apples
Strawberries
Blackberries
Nectarines
Plums
Raspberries
Grapes
Livestock, Wholesale Sales & Greenhouse
Vegetable Sales
10 .0
10 .0
3 .0
.5
1 .0
1 .0
1 .0
% Gross Income
38.0
23.0
7.5
5.0
2.0
1.2
0.7
77.4
18.4
4.2
100%
Types of Vegetable Crops Grown
Crop Acreage
Muskmelons & Watermelons 0.5
Pumpkins 1.0
Tomatoes 0.25
Sweet corn 1.25
Squash, green beans.
eggplant & peppers 0.75
Indian corn 0.25
% Gross Income
1 .3
1 2
.6
.5
0. 5
.1
4.2
Greenhouse Season . Our farm marketing year starts with retail sales of
bedding plants from our greenhouse about the first of April. We grow a wide
variety of bedding plants including ivy leaf geraniums, cutting and seedling
zonal geraniums, hanging baskets, vegetable transplants, and flowering
annuals
.
We strive to grow the best quality plants and provide as much growing
information to our customers as possible.
Strawberry Season . Around the end of May our greenhouse season ends
and our strawberry season begins. Most of our strawberries are sold pick-
your-own (approximately 80 percent). We use wax picking trays and sell by
the pound. Our main varieties are Earliglow, Redchief and Guardian. We try
to provide a clean and attractive environment for our customers. We allow
children in the strawberry patch to pick as long as they are well supervised.
The 20 percent of our crop that is sold ready-picked is almost entirely sold
by advance orders to retail customers.
Peach Season . Around the middle of July we start peach season (we hope)
and our busiest marketing season of the year. Last year we picked or sold
peaches for 52 consecutive days, a long harvest season. We sell peaches both
ready-picked and pick-your-own. The peaches sold through our packing shed
are graded, sized and put into 2 quart pans, half-pecks or one-half
?^
bushel baskets. We grow a wide variety of peaches including Earliglo, Red
Haven, July Elberta, Loring, Glo-Haven, Belle of Georgia, Crest Haven,
Red Skin and Madison.
We also grow and sell nectarines such as Earliblaze, Sunglo and
Redgold. Nectarines are very popular and we only sell them ready-picked. A
large amount of our peaches and nectarines are sold in smaller quantities
and we strive to grow size and quality to maintain a fair price.
Pick-your-own is relatively new for use but it is very popular and
accounted for 30 percent of our gross peach sales in 1983. We provide paper
picking bags with cardboard liners to our pick-your-own customers. We
charge by the pound.
Peach season is also blackberry season and our Thornfree blackberry is
very popular for pick-your-own. Again we sell by the pound and provide the
picking containers, either quart boxes or wax trays. During peach season we
also sell muskmelons, summer apples, plums, tomatoes, sweet corn (mainly
Silver Queen) and other vegetables.
Apple Season . The fall harvest season begins around mid-September with
pick-your-own apples. We cater to school groups on weekdays but the week-
ends are extremely busy with large crowds of people picking apples. We take
our customers to the orchard in pickup trucks or by tractor and wagon (the
school groups really like the wagon). We also sell apples ready-picked in
the market along with apple cider with no preservatives added. We use draw-
string clear plastic bags to sell our apples. We believe they promote the
product better and are easier for us to handle. Cider is becoming an
increasingly popular item and every customer of ours is given a free sample
before they leave. The free samples have made many sales for us.
Apple season is also raspberry season, our newest fruit crop. Like the
blackberries, almost all are sold pick-your-own. We grow the fall bearing
Red Heritage variety. This past year was our first full crop year and we
are looking to bigger and better yields in the future. As with all our
pick-your-own crops the field must be clean and neat and provide ideal
picking conditions for our customers.
The fall is also pumpkin season. Most of our pumpkins are sold pick-
your-own through school groups, Brownies and Cub Scouts. We usually charge
a set fee per pumpkin for groups and charge by the pound for all other
customers. I want to reemphasize that a clean and neat farm are the key
words. A few pumpkins are sold wholesale.
Farm Animals . We strive to maintain our farm as a general farm with an
emphasis on fruit and vegetable production. We do have a wide variety of
farm animals in their usual farm places. This is an attraction to our
younger customers and they are thrilled to see a horse, cattle, hogs,
chickens, guineas, ducks, geese, rabbits, cats and dogs. We thoroughly
enjoy and use these animals for our own purposes and not just to attract
customers
.
Special Events . During the course of the year several specific events
are held that we feel enhance our farm atmosphere. One of these is our
participation in the annual exhibit at the Illinois State Fair. The prizes
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and ribbons won are brought back to the farm to share with our customers.
We have found this to be one of our best forms of advertising.
This past year we conducted an apple butter cooking demonstration, a
mulligan cooking demonstration and a cider pressing demonstration. These
were done primarily for the benefit of our employees at the end of the
harvest season as a reward, but our customers enjoyed them also.
Conclusion . I would like to emphasise that our marketing of fruits and
vegetables has evolved around our farm life. We have found that a large
number of our customers like our approach. For this we are thankful. We
hope to continue raising our family on a general farm and sell the fruits of
our labor to provide both a quality to our lives as well as to our
customers
.
Tom Range is operator of Braeutigan 's Orchard and Range 's Greenhouse in
Belleville 3 IL. This was a presentation at the 1984 Illinois Fruit and
Vegetable Growers Convention.
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ENTERTAINMENT FARMING AND ON FARM RETAILING
Tom Chudleigh
"Entertainment farming" involves all the activities of selling produce
on the farm that activate the five senses of the consumer— taste, touch,
sight, sound, and smell. Chudleigh' s Apple Farm sells pick-your-own apples,
ready-picked apples, and other related produce. We attempt to provide an
enjoyable experience while customers are visiting our farm.
Imagine a Walt Disney Production in Disney World with a tunnel entrance
and exit so that while the customer is inside, they are intimately involved
with apple branches, leaves and flowers; farm and tractor sounds; apples
being eaten, crushing apples for cider, and cider aroma; blue skies, a
pretty girl and a handsome man ... all this atmosphere, of course, can be
provided on your farm.
If you wish to sell something, a "want" or "need" must be created.
Certainly chin-dripping juicy apples, offered as samples, will create a want
for more. Or how about tasting fresh strawberries in a bowl with rich cream
as an incentive for customers to buy several quarts?
Educating customers is part of the entertainment also. Explaining \^y
Red Delicious apples are not ripe in August and sharing the proper way to
pick apples can provide great social or office discussion the following day
at work.
By the end of the customer's visit Chudleigh' s "entertainment farm" has
provided an enjoyable experience for the entire family. In addition to
pick-your-own apples we provide:
— ready picked apples and other produce
— fresh apple pie and cider
— food snacks
— sweet corn roast
— wagon rides
— opportunity to see farm animals
— hay barn for kids to play
— gift shop with unique country items
— cross country skiing in winter
— school tours
Pricing agricultural products takes planning, calculation and raw
nerve. As a salesperson would you rather sell a perfect Red Delicious to a
person right after Christmas dinner or a utility grade Jonathan to that same
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person on a ski hill, at the beach, or after bowling? I believe that happy
people make good customers! What chance do you think chain stores have when
their furrowed -forehead customers calculate prices to the last half cent?
Compare that to your farm on a sunny day where the entire family can enjoy
eating apples, having fun and then buy a bushel or more to take home. Do
you really believe your future lies only in the cost per bushel?
Starting an entertainment farm can sound easy in this environment but
the real world is more difficult. Travelers may drive 100 mph past your
farm to go a lot further and spend a lot more money and return with less
than if they stopped to visit you. How can you encourage them to stop and
can you entertain them if they do?
Going to the local milk store or grocery is no fun. Consequently I
believe that local customers are poor customers for entertainment farms.
When customers drive one-half to one hour their visit becomes both planned
and an adventure. If they look forward to the trip for a week, or more,
they have made a commitment. Of course, this strategy requires a sizeable
urban population within comfortable driving distance.
Why bother entertaining people? We believe that in times of recession
people will cut back in all but their fun. And if your farm offers
entertainment and fresh produce, as well, then the strength of your selling
has increased.
Some rules and ideas that we have learned:
— if you are competing with other farms, then sell by the bushel
— if you are competing with chain stores, then sell by the pound
— encourage customers to use their senses of taste, touch, sight,
sound, and smell whenever possible
— exhibits, festivals and extra events must pay for themselves
^—
^ — make the service and quality extra good— and charge for it
— farm animals are a great reason to visit a farm
— parking must be organized and controlled
— clear, legible signs are for the owners benefit
— build in "safety valves" and procedures for handling more customers
than you expected
— poor, overcrowded washrooms discourage sales and lower respect
— tractor-wagon rides are an exciting method of transportation
— eating well prepared foods creates a feeling of well being and aids
selling
— beware of free give-aways, they encourage disrespect
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— simple educational displays encourage later conversation
In conclusion let me make it very clear that our farm is an extension
of our personality. If all of this sounds like too much exasperating work
for you then ... you are right, it will be. We have demonstrated an element
of truth in all of the above statements and we live by them.
Tom Chudleigh is owner of Chudleigh ' s Apple Farrrij Milton^ Ontario, Canada.
This talk was presented at the 1984 Illinois Fruit and Vegetable Growers
Convention.
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MARKETING ON AND OFF THE FAKM
Tom Halat
I would like to give you a little background information to familiarize
you with our farm operation. My wife, Cheryl, and I are the sole propri-
etors of a diversified farming operation in Huntley, Illinois, which is in
extreme Northern Illinois about 55 miles N.W. of Chicago. I was not raised
on a farm but gained much interest through 4-H club work. We have been
farming for 16 years and today the operation involves four separate inter-
related enterprises that compliment each other.
We have retail greenhouses and bedding plant sales at two locations,
one on the farm and one 25 miles away. The second enterprise is 120 acres
of fresh market vegetables grown primarily for our four roadside markets -
one at home, two 25 miles away and one 5 miles from the farm. The third is
a pick-your-own strawberry business at our farm consisting of 25 acres. The
fourth is grain farming (corn, soybeans and wheat) on 800 acres.
I should note a few reasons for diversification. We are direct market-
ers and mainly sell what we grow. The problem arises in that most vegetable
or fruit crops are very seasonal. Our calendar of events for the season is
as follows: March through June - the greenhouse business; raid-June through
July 10 - pick-your-own strawberries; July 15 through Oct. 15 -our roadside
marketing season; Oct. and Nov. - grain harvest. We do have some overlap-
ping as far as dates go. The biggest problem is there are no breathing
spells between these seasons. It's hard on our family with three children.
Mental fatigue is not out of the question either with our diversification
program.
I can better employ seasonal labor over a longer period and full time
labor is more efficient even during the off season. I can utilize equipment
from one business to the other. Also advertising overlaps which I will
discuss later. Our labor force consists of one full time man who is very
important in keeping the mechanical end of our operation going, another man
full time for 5 months, and 20 seasonal salespersons who are high school and
college students and adults. We employ seasonal migrant workers mainly for
vegetable production.
Our business name is "Tom's Vegetable Market". That's what it was 15
years ago. We only sold vegetables that we grew. This limits us to a short
season of selling. By adding fruit from California, purchased at the South
Water Street Terminal Market, we increased sales and had more to offer the
customer. During the bedding plant season we are "Tom's Greenhouse" and for
strawberries - "Tom's Pick-Your-Own Strawberries". The name people look for
is "Tom's". They trusted us in quality produce and our name helped to
establish the greenhouse and strawberry business.
RETAIL GREENHOUSES AND BEDDING PLANTS
We have 5500 square feet of greenhouse growing area at home and 4000
square feet at our distant location. All plants are grown for retail sales
or for our own field production as transplants.
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Plants that require 12 weeks or less time from seeding to retail stage
are germinated by us . I have built 2 germinating and growth chambers in our
basement with 100 flat capacity. Most flats go from seeding to transplant-
ing stage for the greenhouse in 2-3 weeks with 24 hour lighting. We
continually reseed every 2-3 weeks for about 11 weeks or 400-450 seed flats
germinated. My reasons for growing from seed are: 1 ) to grow varieties my
customers want, 2) make better use of staggered planting, 3) utilize green-
house labor uniformly with a steadly flow of seedlings from the germinating
benches and 4) germinating problems are mostly eliminated due to controlled
environmental conditions.
Plants that require more than 12 weeks growing are purchased as speed-
lings or plugs such as geraniums, begonias and impatiens. Many potted
plants and hanging baskets are brought in for resale. Since my greenhouse
is seasonal, I feel year-round greenhouses can supply me with better hanging
baskets than I can produce. Economy also is a factor.
Our selling season starts May 1 and ends about mid-June with the peak
around May 20-25. Most plants are sold in the traditional flat with 12
packs. An example of our 1983 pricing is flowering annuals for 90(b per
pack. Through the years we have created a demand for a 3-inch peat pot
tomato plant. We have grown these large rugged plants for field production
and people saw them and wanted to buy them. Unlike most greenhouses, we
sell more 3- inch tomato plants (60(t each) than we do modern packs. An
important point to remember - just because the trend is for packs does not
mean that it's right for everyone. You have to assess your own customers
and their desires.
Our retail greenhouse compliments our fresh market vegetables in that
we also grow all our own field transplants for the vegetable farm in these
greenhouses. My first greenhouse was built for field transplants and not
retailing. Our stand customers liked the quality and flavor of the vege-
tables we sold them and wanted plants that we were growing for field produc-
tion. Thus our bedding plant business started with vegetable plants only,
then flowering annuals and geraniums, potted plants and hanging baskets. We
now grow over 60 varieties and colors of annuals and a full line of vege-
table plants.
Since we are seasonal, advertising is important to let people know when
we are open. I advertise once each week in two local newspapers with
display ads. On occasion I will use six 30-second radio spots 3 days a week
if we have to tell people something fast. Four percent of our gross sales
are devoted to advertising the bedding plant season. I am a member of
Bedding Plants, Inc., and from this organization I obtain other forms of in-
house advertising. These include professional sign cards for pricing,
brochures for planting guides, and large charts for customers to look at to
help them in selecting their plants.
Each year we make mass plantings around our home and buildings to give
customers visual ideas for planting flowers. We take pictures and put them
into an album to show at our greenhouse the next season. This idea really
works. Varieties and color combinations are changed each year to create
many different ideas.
Throughout the bedding season we promote our upcoming berry season with
30
a neatly printed sign at the check-out counter. Maps to the strawberry farm
are given to each customer at one greenhouse location. Updated berry
information is printed on poster board. This advertising is very economical
and gets broad coverage during our busy bedding plant season.
THE PICK-YOUR-OWN STRAWBERRIES
We started with 5 acres of strawberries and now have 25 acres in
production. Being 55 miles N.W. of Chicago and 12 miles from Elgin, a city
of 67,000, we have a good trade area. The berry crop is the newest of our
ventures. It is just what we needed - an enterprise to fill in between the
end of the plant season and before the vegetable season.
The investment and stakes are high to grow strawberries. We soon
learned that our standard vegetable equipment would not do the job we
wanted. So here we go into special transplanters, irrigation well and pipe,
injectors for cheraigation, equipment for covering berries in fall, bed
shapers , multivators, subsoilers, fumigation equipment, people movers,
signs, stapling machines, electronic scales and cash registers for 4 check-
out lines, and who would think of idling some of your farm land for a park-
ing lot?
Our harvest season runs from mid-June to about July 10. Our farm has
many informational signs as you enter. A parking lot supervisor assists in
parking cars. Customers are provided with a reusable wax cardboard picking
basket with a handle. The baskets hold 6 quarts or approximately 9 pounds.
The berries are sold by the pound. The past three seasons we have sold at
60<|: per pound. Once customers have their containers they are walked to the
field if a short distance. If we are picking in a distant field, they are
transported in one of two trailers. After the berries are picked, the
customer checks out in our barn in one of the four checkout lines.
We depend on advertising to get all those people out to pick in a short
three week season. Seven percent of our gross berry sales in 1983 went for
advertising. Of the total dollars spent for advertising 25% was radio, 35%
newspaper and 40% newspaper inserts. Now a little about the newspaper
inserts. We had a 4-page color insert with a 10% discount coupon on the
back page. The coupon was needed to test the response. Some 53,000 inserts
went out to an area 15 to 20 miles east of our farm. There was a 1%
response which was somewhat disappointing. New customers redeemed 71% of
the coupons. This may be of greater value than we think and I'm sure some
of those people brought friends that did not have coupons. We came out in
the black with $5800 extra income from coupon sales minus $3800 for cost of
the inserts left us with $2000 over the expense. I must note here that 1983
was the poorest harvest season I have ever encountered. The first week of
harvest saw temperatures in mid to upper 90' s which was too hot for custo-
mers to pick. During the second week it rained four days and was too wet
for customers to pick. The third week was a salvage operation and these
conditions accounted for our "poor" response to the inserts.
The berry season compliments our bedding season. We display our end-
of-season- greenhouse inventory on racks where customers checkout. Plants
are reduced 25% and later 50% off in price. Here again, our greenhouse
traffic has slowed down but we are exposing the large volume of berry
pickers to our season-ending inventory of plants. During the last week of
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the berry season, when berries are smaller and harder to pick, we give our
U-pick customers a free pack of plants with each sale for their hard work
and efforts. We feel this is good public relations and advertising. We
also keep a sign at the check-out reminding the customers that we will have
vegetables for sale at our roadside market soon after the berry season.
This helps keep our customers informed of the third phase of our operation.
THE ROADSIDE MARKETS
We grow 120 acres of vegetables on our farm of which 70% are sold
retail and 30% are sold wholesale to other market operators and independent
supermarkets. The largest percentage of the acreage is devoted to sweet
corn (70 acres). Twelve years ago we introduced white sweet corn by giving
2 free ears with each dozen of yellow as a sample. Today over 40% of our
corn sales are Silver Queen white corn. Although economically it is ques-
tionable to grow because of its growing problems, I would not eliminate it
because of its demand. Muskmelons are grown on 5 acres divided into 2
plantings to extend the harvest season. The main variety grown is Saticoy
because of its high quality and longer shelf life. We fumigate the soil to
further increase the quality of melons. One of my pet peeves is a grower
telling that all his melons ripened at one time and he had to sell them
cheap to move them. More than likely they prematurely ripened due to leaf
or soil diseases. We spend a lot of money producing a crop and don't take
any short cuts to grow top quality. Our tomatoes are grown on black plastic
mulch for earliness and quality. The remaining acreage is devoted to many
other vine crops, cole crops and other related vegetables.
I would like to make a few comment ss on pricing and we have to do some
soul searching here. We take into consideration 4 important aspects: 1)
supply and demand, 2) terminal wholesale market prices, 3) retail chain
prices, and 4) local competition. Not any one of these, but the combination
of all, weigh in our pricing decisions. We know our product is sometimes
worth more but our price has to be in the "ball park". The biggest mistake
in pricing is fear by the roadside marketer — "How am I going to move all
the corn or melons that I planted?" Farmers may be price cutters due to our
own overproduction. We need self-control at planting time. Don't plant a
crop and think about marketing it later. Remember there is no 3-year
reserve or PIK program for vegetables. You can't store them in a grain bin.
Here are a few hints to help plan for orderly marketing: 1) establish good
field planting records from year to year, 2) don't crowd timing of plant-
ings, 3) don't plant that extra pound of sweet corn in the field if your
records indicate that you do not need it.
Don' t try to beat your neighboring competitor in the ground if you are
new in the business just to prove that you can do it. Friends are hard to
buy back. I've seen 77<t a dozen retail corn on a strong $1.25 on terminal
wholesale price early in the season. This ruins the whole pricing structure
for the entire season. We'll all be better off if we practice self-control
at the production level and plan for market volume potential.
CONCLUSIONS
Finally I will relate to you the trends in roadside marketing as I see
them. If we draw a graph depicting sales each year we are on top of the
curve with no clear direction. Many years ago we increased sales by 10 to
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15% each year. Today our sales equal the previous year or change little one
way or the other. For our markets we are at our inaximura sales.
There are other reasons that roadside marketing is not as glorious as
the past: 1) higher gasoline prices changed our biggest day of the week from
Sundays to Saturdays; we don't have city trade out for a Sunday drive, 2)
city farmer markets have given many towns the roadside marketing convenience
without driving to the country, 3) changing family lifestyles - people are
single longer, when they get married they have fewer children. Both adults
work and many don't have time to cook and can vegetables. Fast food fran-
chises and restaurants serve up to 40% of all meals eaten in urban areas.
4) we have seen a change in sweet corn demand. Our sales are down slightly
over an 8-year period. People are more diet conscious. There are a lot of
calories in buttered sweet corn. These facts are borne out by our records
of daily sales over the years. We are selling corn today with a higher
sugar content due to better varieties and timely plantings. Our overall
quality is tops but demand has changed. It is important to address these
changes as we make our marketing plans in the future.
Tom Halat is a grower-marketer at Tom's Vegetable Market in Huntley, IL.
This talk was presented at the 1984 Illinois Fruit and Vegetable Growers
Convention,
v__.
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IDEAS TO ATTRACT CUSTOMERS
USING CORN ROAST AND PUMPKINS
Gene Losch
Losch Farms has been producing and selling vegetables at a roadside
market for over 30 years. Things have changed from growing and selling one
product (cantaloupes) out of a basket to growing a full line of vegetables
sold in a 5500 square foot market. Gone are the days of being just grower;
now we must be sales-oriented to compete with the one-stop supermarket. To
do this we have added special promotion days throughout our season to remind
people of what we have to offer.
One of our special days is a corn roast, given as an appreciation for
our customers' continued patronage. The corn roast also announces the peak
of the sweet corn season. 1983 was the second season for the corn roast.
With the help of our family and regular employees, we serve free all the
roasted corn anyone can eat. We have iced soda and lemonade for sale. The
corn roast is held between 1 and 4 p.m. on a Sunday.
While this seems to be a simple three-hour event, the preparation can
vary, and we must be flexible on our date. Our first project this year was
to double our roasting capacity by building a second grill made from an old
fuel oil tank. We are fortunate to have a neighbor who makes picnic tables
which we use and then sell after the roast. As time gets close, we do the
usual extra cleaning a roadside market needs; this never gets completely
done. As time shortens, we stock the extras we hope to sell on that day.
It has amazed us that people actually came back the second year to
stand in line as long as 20 minutes to receive one or two free ears of corn.
The people enjoy the afternoon talking with our family about our crops and
the weather. It cooled off that afternoon from over 100 degrees several
days before to a "cool high" in the upper 90' s. The sales results of the
day were mixed; our gross receipts were no higher than normal. We did feel,
however, that many people returned the following week to buy corn. Our
advertising benefit was greater, because without our knowledge, some of our
loyal customers had contacted a major St. Louis newspaper, a local radio
station, a St. Louis radio station, and one television station flew their
helicopter in to film the event.
From the "simple" corn roast we go to the complex; our fall "October"
festival. We begin with a tour of the pumpkin fields by school groups who
receive a wagon ride and a pumpkin for one price. We also have a straw maze
for the children to go through. The weekends are accented by family tours
on Sunday afternoon and as much home-baked pies, cakes, cookies, popcorn,
caramel apples as our family can prepare.
Our "October Days" has grown from its beginning 12 years ago (one
kindergarten class of 20) to last season's peak, when there were over 400
children at the farm on several school days. Weekend attendance is hard to
gauge because many parents will send their children on the tour while they
stay at the market. Here they sample the baked goods and, refreshments in
hand, browse through the fall produce, shop the extras—honey, popcorn,
cider, jams and jellies—and wander through the field where they can dig
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their own fresh mums.
A few highlights of the mechanics of "October Days" are as follows: We
begin by baling several hundred bales of straw to use in the displays and
mazes which are set up in late September. We check over the wagons to be
used to ensure their safety. A major "hidden" job for the ladies of the
family is the baking; each one has developed or borrowed recipes that use
our fall produce and locally grown apples. Because of the baked goods, we
have increased our sales of such things as winter squash, honey, sorghum,
and apples. Directing and controlling the crowds takes a lot of planning
and work. We have found one hour's stay gives the proper mix of fun and
shopping. By using several members of the family and staff we are able to
direct people to wagons and straw mazes and help them with parking and
carrying large purchases to the parking areas.
"October Days" is more than an event to us. We have worked for twelve
years building, adding and changing to make it something people will
remember and come back to next year. It is always a good feeling when a
customers thanks you and encourages you to continue what you are doing.
Our corn roast and "October Days" festivals don' t come cheap, but they
are investments in our customer relations which, we hope, will return a
profit.
In this short time it is difficult to give details, but if anyone would
like more information, we would enjoy your visit.
Gene Losch is a grower-marketer at Losoh Farms in East Alton, IL. This talk
was presented at the 1984 Illinois Fruit and Vegetable Growers Convention,
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FALL APPLE FESTIVAL
Joan Broom
For the past two years, on the last Saturday and Sunday of September,
we have held an Apple Festival at our orchard. Apples at that time are at
their prime ripeness in our area. Our main purpose for holding the festival
is to increase sales through pick-your-own. I am sure most of you who have
gone into pick-your-own fruits and vegetables agree there is more clear
profit than through ordinary retailing.
Our festival goal was to increase U-pick sales. Two steps were involv-
ed in order to accomplish this: 1) get people here, and 2) make sure they
were satisfied customers when they left our farm.
To attract people to our farm we had to advertise. We printed flyers
telling about our Fall Apple Festival which we handed out to customers
beginning in August. Talk is cheap, so we talked about the festival along
with the flyers. Nearer the festival date we put flyers in business places
such as stores, banks, and retail shops. Crafts people from surrounding
towns were more than happy to distribute flyers in their towns. For a small
fee the man who runs our local news stand agreed to put a flyer in one daily
issue of all the Illinois State Journal newspapers that went out in our
area. This put our flyer in many households.
Since we are located about halfway between Springfield and St. Louis
most people in our area take one or the other city papers. We advertised
our festival in these papers and also in several small town papers in the
area. Before our festival I sent a letter to each paper. In it I put a
flyer, a short "news item" telling about the festival and a note saying I'd
call them on a certain date to discuss putting a nice size ad in their
paper. When I called, with the help of the flyer, we agreed on what should
be in the ad and the ad size. Next, I asked them if they would put the news
item in their paper a week prior to the festival. They all agreed. This
was a nice bit of free advertising.
Television, by using more and more "older" people in its commercials,
reminds us not to forget the senior citizens as potential customers. So I
wrote to the three Senior Citizens Food Centers in our county. These people
are not on the poverty level but they are older people who enjoy eating and
visiting with their friends. I sent each center a flyer and asked them to
put it on their bulletin board with a letter inviting them to our festival.
In the letter I told them we would give them a 10% discount (Mondays) on all
apples they picked and cider they bought during September and October. I
offered them a free bushel of U-pick apples for each of these months if they
would like to use them as bingo prizes. Bus loads and van loads of senior
citizens came out to the festival. Monday sales increased because they came
out to take advantage of the 10% discount.
What makes a satisfied customer? Answer: they should get what they
came for plus more. They came to pick apples so offer them top quality
fruit. Then make sure that their visit to the farm is a pleasant experi-
ence. Make sure the farm is neat, clean and well mowed. Have simple, easy
to read signs giving directions. At our farm, before they reach the U-pick
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area, they pass about 10 signs giving directions. Some of the signs read:
"Pick your own apples", "It's fun. It's easy", "No climbing ladders", "Stand
on the ground", "Containers furnished ahead", etc.
We let people drive to the trees in the U-pick orchard. Roads are
clearly marked going and and also exiting the check-out area. During the
festival week-end family members were stationed at each entrance to welcome
customers and encourage them to pick apples before parking and going to the
market and crafts area.
Ample parking is a must. Car parking is difficult at best so you must
plan this procedure very carefully. Have plenty of workers to assist in
parking. One field worker sends the car to the next person, who in turn
directs the driver to the next (etc.) in an orderly manner.
Picking apples should be fun. Next, we offer the customers another
enjoyable experience by browsing through our farm market. The market should
be shining clean, well stocked, artistically displayed and have plenty of
friendly salespeople. The rest is up to the customer. We offer apples,
cider, apple butter, sugar-free apple butter, jams and jellies, honey
popcorn, barbeque sauce, sorghum, cookbooks, etc. Shopping and visiting
with neighbors and relatives are all a part of going to our farm market.
At our Fall Apple Festival we have many beautiful and interesting arts
and crafts to entice the customers. Some of the arts and crafts were:
stained glass making, glass etching, chair caneing, ceramics, and oil paint-
ing. Our crew made cider and explained each step which people seemed to
enjoy. The cider building was packed with people during the two days of the
festival
.
Good food was available. We invited our county Pork Producers Associa-
tion to sell their delicious grilled pork burgers and butterfly porkchop
sandwiches. These people are promoting pork which they grow so our
customers know the sandwiches they buy are going to be good.
Indian Bread, or Elephant Ears, was available at the festival. There
was always a long line waiting for this delicious pastry which is cooked
while you wait.
Broom Orchards' famous cold sweet cider was available by the cup or by
the gallon.
A little entertainment seemed appropriate so we invited a local group
of professional singers called "The Sweet Adelines" to sing on one afternoon
and a hilarious group called the "Kitchen Klatter Band" to entertain the
next afternoon.
Top quality apples, a farm market full of many goodies, beautiful arts
and crafts, delicious food and drink plus entertainment make satisfied
customers who will be coming back and bringing their friends.
After many years of operating a farm market I have learned a few good
sales techniques. Anyone can stand behind a checkout counter, ring up sales
and collect money. However, good sales people work at the job. Here are a
few ideas that work for me
.
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1. Say "Hello" (and smile). Remember that the customer has gone out of his
way to come to the market.
2. Be friendly, helpful and honest.
3. Invite them to "look around, we have lots of goodies". I am familiar
with all of the items for sale but maybe they're not.
4. Be complimentary (but sincere). Clothes, kids and cars are cinchers.
CLOTHES: We all like to be told our dress is pretty, "you have a neat
jacket on" "I love your boots", etc.
KIDS: When an older couple walks in your market with a young child,
I try saying something like "I see you have your little helper
with you today." They'll usually take it from there. "We
have a new granddaughter and let me tell you about her."
CARS: Cars are expensive so people are proud of them. When I see a
customer dirve up in a pretty, shiny car I say - "My, that's a
pretty car, is that a new one?" If it's new I will probably
be invited to look inside. If it's not new I might remark
"Well, you've certainly taken good care of it." From this
remark I will probably learn the car's mileage, its age, and
possibly when it got its last wax job.
I'm a firm believer that we all like compliment when they are sincere
and I believe that being friendly with our customers helps in our market.
Joan Broom is a marketer at Broom* s Orchard in Carlinville^ IL. This talk
was presented at the 1984 Illinois Fruit and Vegetable Growers Convention.
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SELLING MORE HORSERADISH
J. W. Courtev
Today's consumer is better educated, wants nutritional information, and
is increasingly concerned with health and diet foods. Consumers desire more
convenience but less processed foods. Consumption of fresh fruits and vege-
tables is increasing. There are more salad bars in restaurants, fast food
chains, and in grocery stores, too. Consumers are interested in fresh
produce and want to try items that are new and different.
To reach the consumer the fresh fruit and vegetable industry spends
about $70 million on advertising, promotion and merchandising. This amount
is up 33 percent since 1980, according to estimates by a recent report
"Fresh Attitudes", Focus 1983-1984, published by The Packer. The "big
spenders" by states are Florida, Washington and California with total
expenditures in excess of $35 million to promote apples, avocadoes , citrus,
grapes, lettuce, strawberries and other tree fruits. Idaho (with $3.1
million) had the best growing region recognition of all the produce items
surveyed. Virtually all of the "big spenders" obtain funds through market
orders
.
Horseradish . We know a great deal about horseradish— its history, how
to grow it, how to control weeds, how to kill pests, how to harvest and
store it, and how to process it for best shelf life in the market. Most
emphasis in research has been direced at the cultural aspects with some
studies in food technology. Practically no marketing research has been
conducted to study the consumer's perception of horseradish.
Horseradish has not realized its potential in today's market for
natural food products.
Market studies . We need to know more about consumers of horseradish,
their uses and perception of the product, consumption trends, demographics,
characterization of "heavy users", and why others do not use it at all.
— is horseradish on the shopping list?
— Is horseradish sold in the optimum size container? (for both
home and commercial uses)
— Should prepared horseradish be displayed in the produce
department?
— Should horseradish be sold as a frozen product?
— How can we change the consumer's perception of horseradish?
— How can we better target advertising to the user?
Product utilization . Growers and packers should encourage federal and
state institutions to create and maintain a strong base of research in
product utilization.
— What new forms or kinds of horseradish-based products can be
created?
— What new recipes and uses can be developed?
— Remove water soluble pollutants?
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Product promotion . The "horseradish industry" can benefit by
advertising, promoting, and merchandising horseradish on both the local and
national levels.
Some ideas are recipe contests, horseradish week, horseradish month,
horseradish farmer's wife?, displays in stores, food trade show promotions,
point of sale information, tips directed to consumers on how to use, prepare
and consume horseradish.
Joint promotion . An association representing the horseradish industry
can develop and encourage promotion with other interest groups. Some
possibilities might include pork producers, fast food chains, restaurant
associations, Kraft Foods, institutions, etc.
Horseradish Lovers International ? Can growers, packers and interests
in the horseradish industry develop a mutually beneficial program to:
— advertise and promote on a national level
— search out effective joint promotion groups, companies, etc.
— sponsor utilization research
— conduct consumer marketing studies
— increase horseradish consumption
— collect and disseminate statistical and other valuable informa-
tion
— develop programs, services and publications to benefit members
— lobby for the industry
If we can, we can sell more horseradish. "No one of us is as powerful
as all of us working together!"
J. W. Courter is Extension Specialist in Direct Marketing of Fruits and
Vegetables in the Department of Horticulture. This paper was presented at
the Southwestern Illinois Vegetable Growers School held in Collinsville y IL
on January 20 ^ 1984.
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CONSUMER SURVEY ON HORSERADISH
A TASTE TEST OF SASSY HORSERADISH SAUCE
J. W. Courier
The J. R. Kelly Company and the Illinois Cooperative Extension Service
requested a consumer evaluation on Sassy Horseradish Sauce. The market
research report was to determine consumer's reaction to the sauce's flavor.
Information was also gathered on consumer use of horseradish, frequency of
purchase, connotations of the name "horseradish", and the knowledge of
spoilage. Demographic information was gathered pertaining to the respond-
ents .
Methods :
This taste test was held during the Lamb and Wool Producers promotion
in the Quincy , Illinois Mall on Saturday, November 5 and Sunday, November 6,
1983. The taste tests, coordinated by the Illinois Department of Agricul-
ture, featured six Illinois companies' products. Foods tested were an apple
juice, horseradish sauce, frozen orange juice bar, bread sticks, an all-
purpose meat sauce, and a lemon/tangerine soft drink.
A total of 144 consumers took part in the horseradish evaluation with
repondents ranging in age, sex, domicile, and income. Small portions of the
Sassy Sauce were served on a cracker to each consumer. Those people taking
part in the blind taste testing were asked to try the product and then
complete the survey questions. After responding to the survey, consumers
were shown a card identifying the product, its ingredients, and the manufac-
turing company.
Results
1. HOW DO YOU RATE THIS SAUCE?
Rating Number Percent
46.15
42.66
6.99
2.80
1.40
2. HOW IS HORSERADISH USED IN YOUR HOME?
Excellent 66
Good 61
Fair 10
Poor 4
Very poor 2
Use Number Percent
Sauces/spreads 55 41.35
Do not use 23 17.29
Plain 21 15.79
More than one use 18 13.53
In dips 13 9.77
Other 3 2.26
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3. HOW OFTEN IS HORSERADISH USED IN YOUR HOME?
Frequency
2X month
IX month
Once 3 months
Occasionally
Never
mber Percent
33 23.74
17 12.23
11 7.91
54 38.85
24 17.27
4. IS THE NAME "HORSERADISH" OFFENSIVE OR DISPLEASING?
Offensive? Number Percent
No
Somewhat
Yes
109
22
10
77.31
15.60
7.09
5. DID YOU KNOW THAT HORSERADISH IS PERISHABLE OR SPOILS?
Spoils? Number Percent
No
Yes
73
68
51.77
48.23
TABLE 6. RATING OF HORSERADISH SAUCE BY AGE GROUP
Rating
Age group
17
under 18-24 25-44 45-64
65
over
(%)i (%) (%) (%) (%)
Excellent 19 13 44 69 52
Good 37 73 46 28 44
Total 56 86 90 97 96
'•Percentages within each age group.
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7. RATING OF HORSERADISH SAUCE BY SEX
Rating Male Female
(%) (%)
Excellent 40 50
Good 47 39
8. SPOILAGE AND AGE GROUP
Age group
17 65
Rating under 18-24 25-44 45-64 over
(%)1 (%) (%) (%) (%)
Yes 9 9 28 35 20
No 9 9 44 22 16
^Percentages within each age group.
Discussion :
Over two-thirds of the respondents were female. An adult population
aged 25 to 64 accounted for 61 percent of the respondents to this survey.
The largest percentage of the families earned $20,000 to $34,999 a year (37
percent). About one-half of the households contained three to four
residents
.
Eighty-six percent of all consumers rated the Sassy Horseradish Sauce
as good or excellent. The highest ratings were in the age group over 25
with the highest excellent ratings given by those in the 45 to 64 age group.
A somewhat higher percentage of women (50 percent) rated the sauce excellent
than did men (40 percent). Most respondents (41 percent) use horseradish
"in sauces or sandwich spreads" followed by "plain" (16 percent) or in "more
than one of the given ways" (14 percent). Slightly over 17 percent said
they did not use horseradish in their home.
Nearly 47 percent of the respondents use horseradish only occasionally
or once every three months. About one-fourth use it twice a month. Slight-
ly more than half (52 percent) did not know that horseradish is perishable
and spoils. Consumers using horseradish occasionally risk spoilage and an
undesirable experience which would probably lead to reduced consumption.
The highest percentage of respondents unaware that horseradish spoils were
in the 25 to 44 age group (44 percent).
The name "horseradish" was not offensive or displeasing to 77 percent
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of the consumers in the Quincy test. The fact that nearly 23 percent did
regard the name "horseradish" somewhat offensive or displeasing indicates
that new product names (i.e. "Sassy Sauce") are appropriate to expand the
market for horseradish.
J. W. Courter is Extension Speoialist in Diveot Marketing of Fruits and
Vegetables in the Department of Horticulture. This report was condensed and
compiled from the formal report submitted by Brenda Eden, Marketing _
Specialist, Division of Marketing, Illinois Department of Agriculture,
Springfield. Results of the report were presented at the Southwestern
Illinois Vegetable Growers School held in Collinsville, IL on January 27,
1984. Appreciation is expressed to George Astling and the J. R. Kelly
Company for providing the Sassy Sauce and for financial support of this
study
.
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SELLING TO A FOOD CHAIN
Michael Klackle
Dominicks Finer Foods is a retail food chain with 76 stores located
within a 50 mile radius of Chicago. Dominicks is continually trying to
obtain the highest quality fresh produce possible for our stores. We feel
that the produce industry in Illinois is a sleeping giant with a great
potential for growth.
We at Dominicks try to buy as much local produce as possible in order
to support our local economy. Quality is number one! We will procure only
quality produce, wherever it is from. Although price is important, without
top quality, we have nothing. Well managed harvesting, packing, cooling and
delivery procedures are of the utmost importance to help us assure our
customers the highest quality product available.
Growth of local produce markets like Chicago is possible because of the
consumers desire for fresh, home grown produce and the proximity of good,
progressive farms. The economic edge local growers have over distant
production area is enormous, but relatively untapped. In order to tap this
potential growers must learn to produce a greater variety of fresh vege-
tables. There are too many growers already producing too much of the same
commodities and trying to sell in the same market place. A two dollar
cabbage market or a three dollar corn market is worthless. Diversify your
operation! Reduce what has been traditionally abundant and start experi-
menting with items that are being shipped into your market. Look at what
you are growing and trying to sell. How does this compare to other growing
areas? Are you able to obtain comparable results both in quality and
production? Dominicks is proud to display locally grown fresh produce that
is equal or better quality than most from any other part of the country.
However, there is no market for a marginal or poor quality product. Eighty-
five percent of what we sell in our produce department today is purchased on
impulse, except for potatoes, onions, head lettuce and bananas. The
majority of what goes into the shopping basket was not on a shopping list
when the consumer walked into our store and quality products improve the
likelihood of impulse buying.
The consumer wants to know what his/her family is eating, where it
comes from and how fresh it is. They are concerned with good nutrition,
proper vitamin intake and wholesoraeness . This all begins with freshness .
This is what Dominicks has to offer, and this is what you as local producers
have to build upon.
Mr. Miohael Klackle is Produce Byev for Dominicks Finer Foods, Northlake,
IL. This talk was presented at the 1983 Illinois Fruit and Vegetable
Growers Convention.
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QUALITY CONTROL DURING HARVEST AND HANDLING OF SWEET CORN
Barry A. Eisenherg
Over the past 20 years, advances have been made in sweet corn varie-
ties, production techniques and handling. Many of these improvements have
been aimed at either increasing or maintaining quality. Sweet corn quality
is usually measured in three ways; kernel crispness, plumpness and the sugar
content. Growers often fail to appreciate the importance that handling
procedures play in maintaining quality. All of your hard work and extra
expense for quality seed and improved production techniques can go to waste
because of a failure to properly monitor and regulate handling procedures.
This presentation focuses on handling procedures and outlines some simple
steps that can be taken to maintain sweet corn quality.
Proper postharvest handling procedures start in the field. For
example, harvesting during the cool part of the day will help maintain sugar
content. We all realize that at times this is difficult, but in several
cases, organizing activities around the heat is possible. If you must
harvest during the heat, then every step should be taken to shade the crop
from direct sunlight. Parking trailers under trees or having a special
cloth that is used to shade the wagon can prevent excessive heat buildup.
In addition, you should be sure to organize your activities so that when
people break for lunch you do not have trailer after trailer of corn sitting
around building up heat and declining in quality.
The break down of sugar follows some well known equations. First,
sugars are lost through the process of respiration. This is a natural
process that is in progress in sweet corn all of the time. What we try to
do is slow it down. It is important to note that for every 18°F increase in
temperature the break down of sugar doubles. If we look at this from the
postharvest point of view we would say that for every 18 °F we reduce the
temperature we can maintain twice as much sugar.
If we come to the realization that we must sell "sweet" corn and that
the sugars will naturally break down, then we can approach the problem in a
logical way. First, if we start with high sugar sweet corn then even if we
lose some of the sugar it will remain sweet. For example, most of the acre-
age in Illinois is planted with standard sweet corn varieties. If more
acreage was planted with the new cultivars, a grower could afford to relax
some postharvest practices and still grow "sweet" corn. Even with a 50%
decline in total sugars you would still have over 10% sugar left in most
cases. Of course, we do not recommend that you take short cuts in your
postharvest practices, but if you absolutely must, then grow the high sugar
sweet corn cultivars. There are still some production problems with these
new varieties, but research in the vegetables area at the University of
Illinois is making progress at understanding and solving these problems.
If we now turn our attention to specific handling procedures to main-
tain quality it becomes obvious from the previous discussion that control-
ling temperature is of vital importance. Maintaining the product tempera-
ture as close to 32 °F is recommended. The questions are: 1) where do you
want to measure the temperature and 2) how do you measure it? First, we
want to know the product temperature and with sweet corn this means the cob
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temperature. In order to do this you will need some type of a probe
thermometer which can cost anywhere from 50 to 350 dollars.
Monitoring the cooler temperature is also important and the use of
maximum/minimum thermometers is recommended. These thermometers are rela-
tively inexpensive, readily available from hardware stores and allow you to
monitor cooler fluctuations. It is a good idea to check thermometers for
accuracy. This can easily be done by filling a glass with ice, adding
water, and then placing your thermometer in it for 3 to 5 minutes. The
temperature should read 32°F. If not, record the variation on your thermo-
meter and take the difference into consideration. It is also a good idea,
especially in smaller coolers, to have a thermometer sitting in a container
of water, being careful that it does not touch the container sides. Using
this method, temperature fluctuations that occur when you enter the cooler
will not affect your thermometer and you can obtain a true temperature read-
ing.
Thus far we have discussed quality and temperature management. Cooling
crops sounds rather easy, but this is normally where most growers go wrong.
The longer a crop is at a high temperature, the greater the decline in
quality. Therefore we must approach cooling from a cooling/time relation-
ship. The best way to accomplish a fast reduction in temperature is to use
precooling technology. I encourage you to read the article in this proceed-
ings by Robert Kasmire that discusses precooling in detail.
Precooling is probably the most important step you can take to maintain
quality since most coolers do not have the capacity to cool a crop quickly.
It is always surprising to hear people state that they do not precool
because: 1 ) it doesn't make a difference; 2) it costs too much; 3) it
doesn't fit into my operation; 4) buyers will not pay for it; or 5) the
added cost doesn't compensate for the benefits. Research in this area has
shown time after time that pre-cooling does pay. As for the buyers not
wanting it, this is an education problem. The consumer is quality conscious
and if we let them know that this is a higher quality product and charge
that little extra for it, they will pay for it. If you doubt this, set up a
simple experiment at a local market and prove to everyone that consumers,
when educated, will surprise everyone.
Temperature control and monitoring are of prime importance, but we
cannot forget about maintaining a high relative humidity. Remember that
water moves from its higher concentration to its lower. We assume that
relative humidity in a corn kernel is 100%. Therefore, if your cooler rela-
tive humidity is lower than that, water will move out of the product. Sweet
corn can loose some water without adversely affecting the appearance, but
everything should be done to keep a high relative humidity in your storage
areas. Wetting down floors and misting your product are only effective for
short periods. It is highly recommended that you use commercial humidifiers
which are surprisingly inexpensive.
To actually determine how well you have done in maintaining sweet corn
quality or sugar content, it is a good idea to actually measure sugars.
Many people use taste, which has the advantages of being quick and relative-
ly accurate for comparisons, but has the disadvantage of not being reliable
for day to day readings. Using a commercial refractometer is the method of
choice because they are reliable, very easy to use and provide numbers for
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comparison. There may be some minor problems with getting reliable readings
from cultivars that contain a lot of milky juice, but this should not deter
anyone from purchasing one. They cost anywhere from 100 to 400 dollars.
In closing, it is critical to understand the importance of postharvest
handling procedures. In most operations there are at least 4 handling
operations that need to be done properly and monitored accurately. These
include the transport procedures from the field, precooling, temporary on-
site storage, and shipment to market. Precooling is something that all
sweet corn producers should either be doing or else examining in detail.
Maintaining quality is expensive. Precooling is not cheap. Taking
personnel off a production line to monitor temperatures costs. Reliable
temperature monitoring equipment can be expensive and taking the time to
educate your employees and the people who sell your crop all eat into your
profits. It all comes down to this simple fact: do you want to be known as
a reliable source of quality sweet corn all season long or as that producer
who buyers contact when they need cheap corn on the cob? The decisions are
yours, but so is your reputation.
Barry A. Eisenberg is a Post-Harvest Handling Specialist in the Department
of Horticulture. This talk was presented at the 2984 Illinois Fruit and
Vegetable Growers Convention.
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TRANSPORTATION OF HORTICULTURAL COMMODITIES
Robert F. Kasmire
I. INTRODUCTION
Transportation methods used for moving fresh market horticultural
crops from shipping points to destination markets include railroads,
trucks, airlines, ships (marine), and combinations of these (e.g.,
TOFC or "Piggy-back"). All methods are used for fruits and vegetables
with trucks carrying the major portion (over 80%) in North America.
Flowers are transported by trucks and airlines. Export shipments
involve all methods but, of course, only marine and airline carriers
are used for transoceanic shipments. Loads of mixed commodities
(called mixers in the trade) are shipped mostly in trucks. There are
factors, problems, limitations, and requirements common to all
methods. Each method also has its own specific problems, limitations
and requirements which must be considered to successfully use the
system. Adequate knowledge of these can help users and suppliers of
perishables transportation equipment to use transportation more effec-
tively.
II. EQUIPMENT
Each method requires certain essential equipment in addition to the
obvious structural features (e.g., wheels, frame, siding, doors,
etc. ).
A. Necessary components for temperature and atmosphere control.
1. Refrigeration Source. Generally mechanical refrigeration
systems are used. A few older truck trailers still use an ice
bunker and an air-circulating fan operated by a gasoline
powered motor. Top-ice (crushed ice placed on top of the
load) and/or ice placed in each individual box is used with or
y^ without mechanical refrigeration. Use of liquid nitrogen as a
refrigeration source is being tried on a very limited scale.
Cooler, outside air drawn through ventilated transportation
vehicles is occasionally used to provide limited temperature
control for some commodities during transit to nearby markets
or for dry onions to even more distant markets, but is inade-
quate for long-distance shipments of most perishable commodi-
ties. Most mechanical refrigeration systems are designed to
provide heat to the storage compartment if the vehicle is
traveling through subfreezing conditions. A properly designed
system will also provide high relative humidities in the
storage compartment.
2. Air Circulation. These are necessary to move cooling or heat-
ing air through and around loads to absorb heat from internal
sources (products' sensible and vital heat) and to absorb
external heat (conducted across a vehicle's outer surfaces).
In virtually all presently used mechanically refrigerated rail
cars and trucks the air circulation system is designed to
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provide an envelope of cold air around frozen food loads
(there is no vital heat from frozen foods) or to circulate
cold air around and through fresh produce loads (where vital
heat removal is important). Present usage of trucks and rail
cars often seriously restricts this capability and causes
product deterioration and losses. Most truck refrigeration
units have bladed vans that cut off (cease to circulate air)
at about 1.75 inches of static pressure. Some newer units
have squirrel-cage blowers with backward inclined blades.
These circulate a considerable amount of air against much
higher static pressures. In virtually all presently used
equipment (rail cars and trucks) cold air is blown over the
top of the load (top-air delivery). Some newer marine con-
tainer vans, a few railcars and a small number of truck
trailers use bottom-air delivery systems, which provide better
air circulation and more uniform temperatures at desired
levels
.
3. Temperature Control System. This is used in mechanically
refrigerated systems only. It includes a thermostat( s ) , auto-
matically operated (but with manual override) cooling and
heating cycle, defrost mechanisms, and air-circulating fan
speed controls. Thermostats are generally in the "return air"
channel, which causes some problems (see section III H). Some
newer units have thermostats in the "discharge-air" channel.
4. Insulated Product Storage Area. The insulation restricts the
amount of heat conducted across walls, floor, doors, and roof
of transportation vehicles. The storage area is also tightly
sealed to prevent unwanted air leakage. These features limit
the amount of ambient heat entering a vehicle during hot
weather and the amount of internal heat (mostly from the
product) escaping to the outside (causing product chilling or
freezing) during freezing weather. Most presently used insu-
lation is foamed- in-pl ace materials that deteriorate slowly.
Rail cars have the highest levels of insulation, trucks and
container vans less, and air cargo containers very limited, if
any, insulation. Most new refrigerated truck trailers are
rated for a U-factor which is indicated on a metal plate
attached to the trailer. It specifies the number of BTU's of
heat gain/hour/°F difference between inside and outside
temperatures under specified test conditions. Insulation is
damaged extensively (and its value lessened) in rail cars and
trucks during lift truck loading and unloading. Insulation
wetted (from melted top or package ice) is also less effective
than dry insulation.
5. Air Exchange System. This is used for limited ventilation of
the load compartment with outside air to reduce undesirable
concentrations of CO2 > C2H4, or offensive odors. New exchange
units designed for container vans used for marine export ship-
ments are being used.
6. Modified Atmosphere Accomodations. These are used in some
rail cars and container vans for long haul domestic and marine
\
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export shipments. They include atmosphere injection ports or
a constant nitrogen supply system, special seals around doors,
and sometimes an atmospheric pressure compensation apparatus.
B. Differences in equipment of various methods; related problems and
practices
.
1. Refrigerated rail cars (see Figures 16-1 and 16-2) are used
primarily for long haul (>2,000 miles) domestic and Canadian
shipments of generally only one commodity per load. A small
percentage of the loads contain two or three, rarely more,
commodities
.
a. Large load space (>4,000 ft^) and weight capacity
0100,000 lbs).
b. Diesel powered, mechanical refrigeration system to provide
cooling (or heating) air with thermostatic control.
c. Vertical top-to-bottom cooling (or heating) air circula-
tion supplied by fans. Wall flues permit some air to go
around the load area to absorb heat conducted across walls
of cars. Adequate air circulation and refrigeration
capacity to provide slow product cooling if loads are not
too tight. A few railway companies are experimenting with
bottom-air delivery rail cars. One company provides
mechanically refrigerated cars modified with bottom-air
delivery and sloping floor racks for bulk potato and onion
shipments
.
d. Floor racks have small distances between slats but have 4"
to 6" air space beneath them to permit adequate air circu-
lation beneath the load.
e. They are heavily insulated and generally quite air-tight,
when new, which occasionally causes increases in CO2
levels or decreases in O2 levels. High CO2 levels (above
2%) are damaging to some commodities. These cars are
adaptable to modified atmosphere shipments if in good
condition.
f. Many have load divider doors for maintaining integrity of
load during transit.
g. They lack air-change capability for ventilating with
outside air.
h. They were originally designed for transporting frozen
food, but are presently used mostly for fresh produce
transportation.
i. Transportation times range from 6 to 10 days on transcon-
tinental shipments in the USA.
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j. Major heat sources include product and shipping containers
sensible and vital heat (product only).
k. Problems : As typically used, these cars are loaded with
heavy solid loads with inadequate vertical air channels
causing freezing in top layer(s) and often product wanning
in the center of the load in the end of the car (B-end)
opposite that in which the refrigeration unit is located.
Most refrigerated rail cars have suffered from lack of
maintenance in recent years and are no longer as capable
of maintaining good product temperatures.
2. Bulk-hopper rail cars (see Figure 16-2) are very large, insu-
lated, and refrigerated hopper cars (3-hoppers per car) with
bottom-to-top vertical air flow in the hoppers, and bottom
unloading. They were originally designed for transporting
bulk fresh products for processing or for subsequent prepack-
aging at destination markets (e.g., onions, potatoes,
oranges). They are rarely used now for fresh market products
partly because the quantity hauled per load (>150,000 lbs)
commonly exceeded the capacity of a receiver' s facility or
product supply needs. Most have now been removed from perish-
ables transportation service.
3. Truck trailers include over-the-road refrigerated truck
trailers, trailer on flat car (TOFC or Piggy-back, Figure 16-
3) and marine container vans (see Figure 16-4). Trucks are
used for hauling loads of one commodity or mixed loads.
Refrigerated truck trailer features include the following:
a. Intermediate load space (2,000 to 3,000 ft^) and weight
load capacity 40,000 to 45,000 lbs (but depends upon
product bulk density and load tightness). Some marine
container vans are much smaller (<1,400 ft^). Trucks are
limited in gross weight by state highway load limit regu-
lations (mostly 80,000 lbs but some are 72,800 lbs). This
requires careful loading for even weight distribution to
axles. TOFC trailers are often more heavily loaded with
resulting transit temperature management problems common
to those in truck trailers.
b. Refrigeration units are powered by diesel motors (truck
trailers and TOFC) or by diesel motors or electricity on
docks and ships for marine container vans or by diesel-
electric generator sets.
c. Cooling air circulation pattern in most is presently
lengthwise, i.e., front-to-rear over the top of the load,
down the rear of load, and rear-to-front through and/or
under the load, and up the front to the return-air side of
the refrigeration unit, providing there are adequate
return air channels. Air circulation capacity is designed
for maintaining product temperatures, not for cooling.
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Air circulation is aided by air delivery chutes over
the top of the load. This feature helps to deliver more
air to the rear of the load and prevents or reduces freez-
ing of products in the top layer(s) at the front of
the load, a location which would otherwise be exposed to
the coldest air from the refrigeration coil. Loads must
be secured away from rear doors to provide adequate air
circulation down over the rear of the load. Inner walls
may be flat (as in most truck trailers) or with vertical
channels (some TOFC and some marine container vans) which
allows some cool air circulation between the side walls
and the load. Some newer marine container vans have
vertical, bottom-to-top air flow through the load compart-
ment, making them more effective for transporting fresh
produce. These trailers are able to provide better and
more uniform product transit temperatures. To date, only
a few long-haul truck trailers have incorporated this
feature. The deep 'T' team floors used are more costly
and weigh about 600 lbs more than duct-board floors,
reducing net pay-load that can be carried.
A return-air bulk-head is necessary at the front of
the load to facilitate air circulation and to keep the
load away from the front wall of the trailer.
d. Shallow, lengthwise ductboard floors in most truck trail-
ers provide inadequate air circulation under loads to
prevent heating (in summer) or freezing (in winter) of the
bottom layer of a load. This is not a problem in marine
container vans which have deeper floor racks, are not as
tightly loaded, and in which ambient heat conduction is
less, especially through the floor.
e. Tight loads without adequate vertical or lengthwise air
channels prevent circulation of cooling air and allow
product warming. Many truck trailers are not adequately
maintained to ensure proper temperature maintenance capa-
bility. Air circulation under loads is much greater and
product transit temperatures more uniform in palletized
loads than on-the-floor loads.
f. Trailers are considerably less insulated than rail cars,
allowing more heat conduction across walls, roof, floor,
and doors. Insulation is often damaged by lift-trucks in
loading and unloading. Tightness of trailers (especially
their doors) decreases readily with abuse.
g. Rear and side doors provide loading, unloading, and in-
spection openings. Because they are constantly used and
are hinged, they are easily and often damaged. Consider-
able heat leakage occurs around doors, especially those
with damaged seals, hinges or locking pins.
h. Many truck trailers and newer marine container vans have
air exchange capability for brief venting with ambient air
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to prevent potentially harmful CO2 or ethylene levels from
occurring in trailers.
i. Few over-the-road truck trailers are adaptable to modified
atmosphere shipments because they cannot be kept tight
enough for successful maintenance of desired atmospheres.
However, newer marine container vans and some TOFC vans
are apparently tight enough and strong enough for modified
atmosphere requirements.
j. Transcontinental travel time in the USA in three to six
days for trucks and five to seven days for TOFC loads.
Marine shipment times range from five to 25 days.
k. Equipment maintenance problems - damaged insulation, walls
and doors, air delivery chutes, floors with debris in
grooves. Responsibility for and payment for damage to
trailers
.
4. Air transport.
a. Products are transported in closed container units or in
net covered pallet loads, in air freighters, or in the
belly load compartments of passenger airplanes.
b. Air transport is mainly used for transporting highly
perishable and valuable commodities to distant domestic or
overseas markets (e.g., ornamentals, berries, tropical
fruits) or to supply markets with limited supplies during
periods of high prices and very strong demand.
c. Air travel time is often about six to 18 hours but waiting
time at origin and destination terminals may be one-to-two
days.
d. Most air transport containers lack any refrigeration
system for product temperature maintenance. A few lightly
refrigerated container units (called igloos) are being
experimented with. No humidity control is available.
Some airlines use cold storage rooms at origin and desti-
nation airports, but they are not used on a regular basis.
5. Break-bulk storage (marine shipments) transportation is used
to a limited extent for shipping commodities from ports lack-
ing container van loading facilities, or where the only ships
used or available are older, smaller ships having common cold
storage rooms in which products are stored during shipment.
This method is very costly because of limited capacity, high
labor costs, and labor problems, is slow, and often with
inadequate temperature maintenance capability. Rough handling
of products during loading and unloading is also a problem.
III. PROBLEMS IN PRODUCT TRANSIT TEMPERATURE MANAGEMENT
A. Refrigeration and air circulation system. To be effective a
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system needs forced-air delivery and air-return channel(s) large
enough to enable the fans to operate at near peak performance.
Anything that interferes with this air circulation reduces the air
volume output of the blowers (fans) thereby reducing the amount of
circulating cold air for temperature maintenance. A thick layer
(8" to 16") of top-ice over a load prevents cold air from pene-
trating the ice and cooling the load. Only the top layer of
product, in contact with the ice, is kept cool, while product
warming occurs in lower layers in tight loads. Applying top-ice
in a windrowed pattern prevents this from occurring and provides
faster cooling.
B. Transportation vehicle features. Flat sidewalls, shallow, ribbed
floors (or absence of racks), or lack of a return air plenum
(bulkhead) can impede proper air circulation and product tempera-
ture management in truck trailers. Large side and end wall flues
in rail cars permit much of the cooling air to bypass the load
compartment. The sharply declining fan output as resistance to
air circulation increases is a problem. Fans must be capable of
circulating air against considerable resistance. Direct mechani-
cal linkage of the refrigeration compressor and the air circula-
tion fan results in the fan shifting to low speed when the
compressor does. The fan should be capable of operating at high
speed at all times.
C. Shipping container design, construction, and use. Inadequately
vented shipping containers (primarily cartons and large polyethyl-
ene bags) prevent sufficient air movement around products for
effective temperature management, especially in solid, tight
loads. Partial collapse of weak containers (cartons) results in
formation of a solid load mass which completely prevents
circulating air from permeating through loads in both rail and
truck shipments. Weak containers are also more easily damaged by
rough handling than strong containers.
D. Load patterns and load sizes used affect product transit tempera-
ture maintenance. Loads must have open air channels through and
around them that are either vertical (for rail shipments, bottom-
air delivery marine container vans, TOFC, or highway trailers) or
lengthwise horizontal (for most truck trailers, TOFC, and some
marine container vans). Provisions must be made in assembling
load patterns to assure that their rigidity and conformation will
be maintained in transit. This generally is achieved by unitizing
load units on pallets or slip sheets. Various types of load
securing gates, braces, and/or locking bars are used to maintain
the integrity of loads. Use of incentive freight rates (in which
per package freight cost decreases as load weight increases) has
created serious transit temperature maintenance problems in recent
years. Such increases in load size, weight, and tightness have
occurred that adequate transit temperature maintenance is diffi-
cult especially with products that are not properly cooled before
loading. Overloading TOFC vans (because they do not have to
comply with highway load tolerances) has structurally weakened
many of them to the extent that they cannot be used for modified
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atmosphere shipments. Such overloading also blocks air circula-
tion in the vans so much that product temperatues increase during
transit. Properly constructed palletized loads, with sufficient
vertical air channels, assure desirable transit temperatures in
heavy loads. In hot or very cold weather, loads should be pallet-
« ^ized and the pallets loaded away from the sidewalls to prevent
excessive warming or freezing in wall rows or bottom layers.
E. Mixed loads—maintaining optimum product temperatures in mixed
loads (where more than one commodity is shipped in a load) is
difficult, especially in loads containing several (e.g., five or
more) commodities. Commodities are generally packed in different
sizes, shapes, and numbers of shipping containers, that are then
loaded in different load patterns, in various parts of trailers.
With presently used shipping containers these variations often
result in very tight loads that inhibit air ciruculation in a
trailer. When products with different optimum storage tempera-
tures are often shipped together, compromise transit temperature
settings are often used that are designed to protect the most
perishable, or the most valuable, commodity in a load. Some
products in mixed loads are not precooled or are inadequately
precooled before loading. The frequent opening of doors during
loading of mixed loads causes warming or cooling of already loaded
products .
F. Condition of the transit vehicle— the condition of a transit vehi-
cle affects its ability to maintain desired transit temperatures.
Intact sidewalls and insulation, clean floors and drains, refrig-
eration units properly serviced and maintained (including calibra-
tion of the thermostat) intact air delivery chute(s), and tight,
undamaged doors and seals are essential to proper temperature
maintenance. The carrier owner/operator is primarily responsible
for the equipment's condition. However, users (shippers, buyers,
brokers, or receivers) or their representatives are responsible
for assessing the equipment's condition prior to loading their
product(s) in it, and for damage resulting during loading or un-
loading operations by their workers. Loading good products into
faulty transportation equipment is wasteful, enhances the rate of
product quality loss, and can increase marketing losses.
G. Recording thermometers. Many shippers place a recording thermom-
eter in the transit vehicle carrying each of their loads. The
thermometer is generally fixed high on a sidewall at about the 3/4
length or on top of the load towards the rear in truck trailers,
and high on the sidewall just inside a door in rail cars. In
these positions thermometers only measure and record the discharge
air termperature at that specific location(s) and provide a
record(s) of the performance of the refrigeration unit used. As
used, the thermometers neither measure nor record product tempera-
tures in loads, a fact often misunderstood by transportation
equipment users.
H. Thermostats—will provide accurate temperature control only if
they are accurately calibrated and are in an air stream which is
representative of the air temperature in the load. Thermostats
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should be calibrated periodically. If they are not operators are
most worried about freezing a load and will set the thermostat
several degrees high to protect themselves. While this prevents
freezing it may well result in interior temperatures which are
well above those desired. If the air return to the refrigeration
unit is blocked (usually with boxes) or the stacking pattern does
not allow air to flow through the boxes, the thermostat in the
return air duct often measures air temperatures which are below
average because the air has not been warmed by heat from the load.
This causes the refrigeration unit to shift to low speed refriger-
ation, which may result in part of the load being frozen and the
rest being warmed. In trailers, air that circulates over the top
of a load and returns to the refrigeration unit does not pass by
or influence the thermostat. Make sure the air return is not
blocked and air can circulate through the load.
I. Modified atmospheres can be accidental or planned. They can
result from air passages (e.g., floor drains) becoming plugged
with debris or ice, resulting in depletion of the internal oxygen
supply by the contained product's respiration. This is a common
problem in winter rail shipments of sprouting broccoli, rappini,
and brussels sprouts, all of which are shipped with package ice
and under top-ice. This problem is overcome by providing open air
channels from inside rail cars to the ambient air. Use of planned
modified atmospheres is discussed in section V below and in
Chapter II of this syllabus.
IV. PRODUCT COMPATIBILITY
In mixed loads certain product compatibility factors must be consider-
ed. These include the following:
A. Temperature compatibility. Differences in temperatures which are
needed for various products in a load must be considered. For
example, strawberries that must be kept near 32°F (0°C) should not
be shipped with summer squash, peppers, or tomatoes, all of which
are sensitive to chilling injury below about 50°F (10°C).
-^ B. Ethylene production and sensitivity compatibility. Care must be
taken to not ship commodities that produce large amounts of
ethylene (e.g., apples, pears, avocados, and certain muskmelons)
with commodities that are very sensitive to ethylene (broccoli,
carrots. Iceberg lettuce, and certain ornamentals). The incidence
of russet spotting on lettuce (caused by exposure to ethylene) is
about three times greater in mixed loads than in straight loads in
truck shipments.
C. Product odor(s) compatibility—some products produce odors
(onions, garlic) which can be absorbed by other products, causing
the latter to have an objectionable aroma, and less market appeal.
D. Moisture compatibility—some products benefit from package-ice or
high levels of humidity in their ambient atmosphere (e.g., leafy
vegetables, sweet corn, berries) while other commodities benefit
from intermediate humidity levels (e.g., garlic, dry onions).
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This is especially important during long transit periods.
V. MODIFIED ATMOSPHERES
Some commodities benefit from maintenance of modified atmospheres in
transit vehicles, while others do not. Successful use of modified
atmospheres is largely dependent upon the tightness of transit vehi-
cles used. In general, some rail cars and newer marine container vans
are capable of use for maintenance of modified atmospheres. Older or
damaged rail cars are no longer tight enough to use for this purpose.
Modified atmospheres are applied to marine containers at ports of
embarkation. Over-the-road trucks and many TOFC trailers are general-
ly not tight enough or do not remain tight (e.g., around rear doors)
to maintain modified atmospheres. In these vehicles, modified atmos-
pheres can be established and tnaintained within pallet covers (poly-
ethylene bags) secured to the pallet bases. Some newer trailers have
the capability of maintaining desired atmospheres by using liquid
nitrogen tanks which are carried in a special compartment.
VI. CONCLUSIONS
Successful use of various means for transporting horticultural prod-
ucts to markets depends upon products being cooled to, and loaded at,
their desired transit temperatures; users and carriers being well
informed about the capabilities and limitations of each type of equip-
ment; its condition; types of shipping containers, load patterns and
loading methods used; its ability to maintain modified atmospheres;
and the compatibilities of various commodities shipped in mixed loads.
Failure to consider each of the factors can cause marketing losses.
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COOLING OF HORTICULTURAL COMMODITIES
Robert F. Kasmire
THE NEED FOR COOLING
Living Organisms '
These horticultural crops are living organisms, carrying on the many
biological processes that are essential to the maintenance of life. They
must remain alive and healthy until processed or consumed.
The process by which these food reserves are converted to energy is
called respiration.
The energy that is produced through respiratory activity is used to
maintain the life processes. Excess energy is released in the form of heat.
Product temperature is a major determinant of the rate of respiratory
activity. It is normally desirable to achieve as low a respiratory rate as
possible without danger of tissue injury or death. Each 10°C temperature
reduction reduces respiratory activity by a factor of 2 to 4.
Ethylene Effects
Ethylene gas is a naturally-produced material in most if not all plant
tissue. Rates of both production and action of ethylene are temperature-
dependent, so rapid cooling and good temperature management are vital if
fruit ripening is to be prevented and the onset of product senescence
effectively delayed.
Moisture Loss
Fresh commodities constantly lose water to the surrounding environment.
After harvest this lost water cannot be replaced by the plant, and weight
loss will occur. Many products show visual shrivel after losing 3 to 5% of
their initial weight. They lose water because of a water vapor gradient
between their essentially saturated internal atmosphere (within the inter-
cellular spaces) and the less-saturated external atmosphere. Water vapor
will migrate in the direction of lower concentration. The rate of migration
is controlled by the vapor-pressure difference between the product and its
environment, which is governed by temperature and relative humidity.
Rot Organisms
Management of fresh horticultural commodities actually involves two
living systems— the product itself and the micro-organisms that attack, it.
Temperature affects the rate of growth and spread of these micro-
organisms in the same way that it affects the commodity— the lower the
temperature the slower their life processes progress. Certain organisms
that can cause severe losses actually will not grow at low storage tempera-
tures. Others will continue to grow at the lowest safe storage temperature,
but at a very slow rate of growth and spread.
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Injuries
Physical injuries can result from abuses to fresh commodities at any
temperature, but temperature can affect the severity of the product response
to the injury. Bruises and other wounds cause increased ethylene
production, which may accelerate respiration, cause deterioration problems,
or initiate fruit ripening. Because bruising usually damages the natural
moisture barrier on the product surface, the opportunity for water loss is
increased. Bruised or injured areas are also likely points of entry for rot
organisms. Prompt cooling and maintenance of low temperatures will reduce
the results of injuries by affecting all of these processes.
Speed of Cooling
There are many examples of the need for rapid cooling. Among fruits,
strawberries show increasing deterioration losses as delays between harvest-
ing and cooling exceed one hour. A similar pattern exists for sweet
cherries when delays exceed about four hours.
COOLING METHODS
Several cooling methods are available for use with horticultural
commodities — room cooling, forced-air cooling, hydrocooling, package
icing, and vacuum cooling are used before storage or loading for shipment.
Top-icing, channel-icing, and mechanical refrigeration in transport vehicles
are used for transit cooling. A few cooling methods (e.g., room cooling and
hydrocooling) are used with a wide range of commodities, but most
commodities respond best to one or two of the cooling methods. Following is
a list of cooling methods and the types of commodities they may be used for.
Cooling Method Commodities Cooled Comments
Mechanical
refrigeration
All commodities Too slow; generally not effec
tive.
Top-icing and
channel icing
Some roots, stems,
leafy vegetables,
cantaloupes
Slow and not uniform, top-ice
weight means less net pay
load; water tolerant shipping
containers needed.
Economic considerations may dictate which cooling method is used,
cooling methods require considerable initial capital investment (e.g.,
hydrocooling, forced-air cooling, and vacuum cooling). Other cooling
methods require less capital investment but must be used with expensive
water-tolerant shipping containers.
Some
FORCED-AIR COOLING
Forced-air cooling creates a slight pressure gradient to cause air to
flow through container vents, achieves rapid cooling as a result of the
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intimate contact between cold air and warm product. With proper design,
fast, uniform cooling can be achieved through large stacks of pallet bins or
unitized pallets. Various cooler designs can be used, depending on specific
needs. Converting existing cooling facilities to forced-air cooling is
often simple and inexpensive provided sufficient refrigeration capacity and
cooling surfaces are available.
Forced-air Tunnel
This is the more traditional forced-air cooling system. Essentially
two rows of pallets or bins are placed on either side of an exhaust fan
leaving a space between rows. This open center space and the open end are
then covered to form an air plenum tunnel (Fig. 7-1). With the fan
operating, air is exhausted from the plenum, creating a slightly negative
air pressure. Cold air from the room then moves through any openings in or
between containers toward the zone of negative pressure, as it moves it
sweeps warm air from around the product. The exhaust fan can be a portable
unit, located to direct the warm exhaust air toward the air return of the
cold room; or it can be a permanent unit which also circulates the air over
the cooling surface and returns it to the cold room.
Cold Wall
This is essentially a permanently constructed air plenum equipped with
an exhaust fan. It is often located at one end or side of a cold room, with
the exhaust fan designed to move air over the cooling surface. Openings are
located on the room side of the plenum against which pallet loads of
containers can be placed. Various schemes of damping have been provided so
that air flow is blocked except when a pallet is in place. Each pallet will
start cooling as soon as it is in place; there is no need to await deliver-
ies to complete a tunnel.
Serpentine Cooling
This system is useful for forced-air cooling produce in pallet bins
which are constructed with bottom ventilation slots, with or without side
ventilation.
Container Venting
For forced-air cooling to work efficiently, cold air must be able to
pass through all parts of the container. For this to happen container vents
must remain open after stacking. Thus, venting patterns are important.
Too little venting will restrict air flow, too much venting will weaken
the container. A reasonable compromise appears to be about 5% side and/or
end area venting. A few large vents are more effective than many small
vents for speeding the cooling rate. Any type of bag or liner inside the
package will eliminate much of the effect of the vents. Vertical slots, at
least 12-mm in width are better than round vents.
HYDROCOOLING
The use of cold water to quickly cool produce is an old and effective
cooling method. Its use is limited for packed commodities because of the
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Cooling Method Commodities Cooled Comments
Room cooling All commodities
Forced-air cooling Fruits, berries,
fruit-type vegetables,
tubers, cut flowers
Hydrocooling
Package-icing
Stems, leafy vegetables,
some fruits and fruit-
type vegetables, roots
Roots, stems, some
flower-type vegetables
Too slow for many perishable
commodities. Cooling rates
vary extensively within loads,
pallets, and containers.
Much faster than room cooling;
cooling rates very uniform if
properly used. Container ven-
ting and stacking requirements
are critical to effective
cooling.
Very fast cooling; uniform
cooling in bulk if properly
used, but may vary extensive-
ly in packed shipping contain-
ers; daily cleaning and sani-
tation measures essential;
product must tolerate wetting;
water tolerant shipping
containers may be needed.
Fast cooling; limited to
commodities that can tolerate
water-ice contact; water
tolerant shipping containers
are essential.
Vacuum cooling
and hydro-vac
cooling
Leafy vegetables;
some stem and flower-
type vegetables
Commodities must have a favor-
able surface-to-mass ratio for
effective cooling. Causes
about 1% weight loss for each
6°C cooled. Hydro-vac cooling
prevents this weight loss but
equipment is more expensive.
Water tolerant shipping con-
tainers are needed for hydro-
vac cooling.
Cold-storage rooms are needed for each of the above methods to be effective;
otherwise, the benefits from cooling would be lost.
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difficulty of achieving water flow through the product, and because the
containers must withstand water soaking. The product must be tolerant of
wetting, and there must be a minimum hazard from the spread of disease
organisms through the hydrocooling water. Sanitation, including frequent
cleaning and often the maintenance of a low chlorine concentration, is
important. Product tolerance to chlorine must be known.
PACKAGE-ICING
Packages of certain commodities can be filled with a predetermined
quantity of ice, depending upon the initial product temperature. Initially
the direct contact between the product and ice causes fast cooling.
However, as soon as the ice in contact with the product has melted, the
cooling rate slows considerably. Package ice may be finely crushed ice,
flake-ice, or a slurry of ice and water called liquid ice. Package-icing
requires use of more expensive, water tolerant shipping containers.
VACUUM COOLING
Vegetables that have a favorable surface-to-mass ratio, such as leafy
vegetables, can be rapidly cooled by this method. Cooling is achieved by
reducing the atmospheric pressure inside a large, strongly constructed steel
tube containing the product. The reduced atmospheric pressure reduces the
pressure of water vapor of the air in the chamber. When the water vapor
pressure of the atmosphere in the tube is reduced below that of the
product's intercellular spaces, water will evaporate from the product
resulting in cooling. Vacuum cooling causes about 1% product weight loss
(mostly water) for each 6°C of product cooling. This amount of weight loss
can be objectionable for celery and some leaf lettuce. In a process called
hydro-vac cooling the weight loss is reduced by addition of water in the
form of a fine spray during the vacuum cooling cycle. This is now widely
used for cooling celery in California.
COOLING BEFORE PACKING
One way of avoiding cooling problems with products in unitized pallets,
or poly-packed products, is to cool them before packing. This will increase
the basic cooling cost because of subsequent removal of cull or diverted
product. If 20% cullage occurs, the cooling cost increasing 25%. If 50% is
removed (diverting pears to a processor, for example), then the cooling cost
per ton of packed product doubles. Unless the cooling adds value to the
diverted product, then the cost may become prohibitive.
Robert F. Kasmire is Post-Harvest Handling Specialist at the University of
Califomia-Davis . This talk was presented at the 1983 Illinois Fruit and
Vegetable Convention.
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COOLING OPERATIONS: EVALUATION OF EFFICIENCY
Robert M. Kasmive
The percentage of the total energy input (TEX ) needed to produce,
harvest, package, and cool fresh fruits and vegetables that is needed for
precooling is small. For example, only 4.5% of the TEI was needed to cool
summer cantaloupes an average of 30°F (Chancellor e_t aj^. , 19 78). Hydrocool-
ing Florida sweet corn required only 0.8% of the TEI from production through
cooling, according to Gaffney (1980). Even within these limited energy use
estimates, there are opportunities for reducing energy use in cooling opera-
tions. However, the economics of any potential reductions need to be evalu-
ated. Energy and economic considerations must be included in planning,
design, operation, and maintenance of coolers to improve cooling efficiency
(i.e., the amount of cooling obtained per unit of energy input or per unit
of capital investment required).
To perform efficiently, cooling systems need to be properly planned,
designed, operated and maintained to obtain the maximum amount of product
cooling per dollar of capital investment plus operation and maintenance
costs
.
I. PLANNING
A. Product(s) to be cooled must be considered
1. Types (fruits, roots, leafy vegetables, stems).
2. Size and density (effects rate of heat transfer within
products). Small sizes cool faster than larger sizes.
3. Final product temperature desired will affect the length of
cooling cycle needed. Longer cooling cycles are needed for
lower final product temperatures.
4. Quantity to be cooled per unit of time will influence the size
of cooler and refrigeration costs.
B. Package (shipping containers) and packaging materials to be used
will affect rate and efficiency of cooling. They will all inhibit
cooling somewhat and thereby reduce cooling efficiency.
1. Types of containers to be used (bulk, crates, cartons, bags).
2. Packaging materials (consumer packages, container liners,
etc.). Cooling efficiency is reduced with tightness and thick-
ness of packaging materials. Ventilating or perforating
packaging materials improves cooling efficiency.
3. Container venting, stacking, and loading patterns during cool-
ing. Vents in containers must be aligned for effective cool-
ing. Container venting improves cooling efficiency. Stacking
and loading (in coolers) patterns should be such that cooling
rates (and efficiency) are minimally impaired.
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C. Cooling method(s) to be used will depend upon the following:
1. Compatibility with product(s), e.g., very dense products
(fruits and roots) are not efficiently cooled by vacuum cool-
ing. They can be cooled more efficiently be forced-air or
hydrocooling.
2. Familiarity of management and operations personnel with cooling
methods possible. For greatest efficiency management and
operations personnel should be thoroughly familiar with the
principles, requirements, and individual characteristics of the
specific cooler used.
3. Length of cooling season.
a. Long season - fixed installations. More capital investment
to increase cooler efficiency (e.g., better insulated,
greater capacity refrigeration units) can be justified for
coolers operating for several months each year.
b. Short season
— Portable cooling facilities (vacuum coolers, hydro-
coolers, cold-room and forced-air cooler refrigeration
units), liquid-icing units may be more efficient
because they can be used in two or more districts'
shipping seasons each year.
— Combinations of fixed and portable facilities (fixed
cold-room and basic amount of refrigeration plus mobile
refrigeration units for use during peak need periods).
4. Storing products in cold rooms or under shades lowers product
temperature or, at least, prevents product heating prior to
cooling.
5. Cooler location - exposed to sun, in shade, in cold-rooms,
insulation of coolers. Less heat is conducted across cooler
surfaces and motors operate more efficiently in coolers located
under shades or in cold rooms. Coolers exposed to direct sun-
light operate less efficiently.
II. COOLER DESIGN
Factors affecting cooler efficiency include the following:
A. Type of refrigeration system. This needs to be evaluated by a com-
petent refrigeration engineer for each specific cooler installa-
tion.
1. Mechanical refrigeration with evaporating coil.
2. Mechanical refrigeration with packed tower,
3. Ice and liquid-ice slurry.
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4. Evaporative cooling
B. Cost of refrigeration sources (mechanical refrigeration vs. ice) in
cooler location.
C. Product exposure to cooling medium (cold air, water, ice). Cooler
efficiency is increased when the cooling medium makes thorough
contact with the product (product exposure).
D. Cooling medium circulation rate (cfm, gpm). Cooling efficiency
tends to be greater when the cooling medium circulation rate is
adequate to keep the temperature difference minimal between the
refrigeration coil and the cooling medium.
E. Exposure of cooling medium to refrigeration source (coils, ice).
Cooling efficiency is increased by greater contact between the
cooling medium and the refrigeration source.
F. Length of cooling cycle desired or needed. Longer cooling cycles
to obtain lower product temperatures require additional energy use.
Energy use per °F or °C cooled is greater for removing the final
few °F or °C in a cooling cycle.
G. Measuring product and cooling medium temperatures is essential to
understand the amount of cooling being achieved.
H. Average maximum product heat load will influence the amount of
refrigeration needed (and its cost) and potential cooler efficien-
cy.
I. Operations heat load (lights, in-out lift-truck traffic, types of
lift-trucks used, fans, pumps, leaks around doors, etc.). Cooler
efficiency decreases as operations heat load increases. This is
especially important where and when power charges are high.
1. Electric lift-trucks produce much less heat in cold-storage
rooms than fossil-fuel powered lift-trucks.
2. Sodium vapor lights produce maximum amount of light with least
heat production. Incandescent lights produce least amount of
light and the most heat.
3. Reducing in-and-out loading and unloading traffic, especially
with lift-trucks, reduces the heat load and increases cooler
efficiency.
J. Labor requirements. Coolers with high labor requirements need
optimal management for good cooler efficiency.
K. Maintenance requirements. Coolers designed for easiest maintenance
tend to be better maintained and more efficient.
L. Size of cold room needed with cooler. Large rooms have more wall
and roof surface exposed to outside heat, which reduces cooler
efficiency than small cold rooms. This requires more insulation
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(and cost) to maintain cooler efficiency.
M. Air changes needed to prevent harmful levels of volatiles (e.g.,
ethylene). Cooler efficiency is increased when the number of air
changes is reduced. Use of heat exchangers in the port where the
air exchange occurs increases cooler efficiency but initial invest-
ment increases cost.
N. Outside color of cold room: white or aluminum color reflects more
heat and reduced the amount of heat conducted across surfaces and
into cold rooms, which improves cooler efficiency.
0. Cold room slab (floor) construction and insulation. Considerable
heat is conducted from the slab when it is contiguous with the slab
outside the cold room building. Insulating the cold room slab fro
the outside slab or the subfoundation increases cooler efficiency.
m
III. COOLER OPERATION
This can be the key to the efficiency in limiting cooler costs and
energy inputs. Knowledgeable, skilled operators are essential.
Factors involved include:
A. Measuring product temperatures before and after cooling. This
provides a measure of how much cooling is obtained in a given
amount of time, information essential to obtaining maximum cooler
efficiency.
B. Determining length of cooling cycle needed; use of cooling
schedules. This is determined with the before-and-af ter cooling
temperatures recorded. Adjusting length of cooling cycle according
to incoming product temperatures and final temperatures desired
(after cooling) increases cooler efficiency.
C. Determining variable cooling rates for different areas of the
cooler (room and forced-air). All areas of most coolers do not
cool at the same rate. Operators need to know the variability in
cooling rates for different areas of a cooler. This applies mainly
to room coolers and forced-air coolers, but can apply to
hydrocoolers and vacuum coolers.
D. Labor costs.
E. Power costs. These can provide a clue to cooler operating effici-
ency. With increased power it is especially important to keep them
as low as possible, an indication of cooler efficiency.
F. Management of loading and unloading cooler to reduce lift-truck
traffic in cold rooms. Lift trucks, especially those powered by
fossil fuels, add considerable heat to cold rooms. Reducing the
amount of lift-truck operation in cold rooms can increse cooler
efficiency.
G. Product handling methods and costs.
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X
H. Knowledge of cooler operators with cooling system and method
(operations manuals). Knowledgeable operators would likely be able
to operate coolers more efficiently and effectively. This includes
knowledge of the time required to lower the cooling medium tempera-
ture to its desired level.
IV. MAINTENANCE
Properly maintained coolers operate more efficiently than poorly
maintained ones. Maintenance affecting cooler efficiency include (1)
operations checks before, during, and after cooling, (2) cooler clean-
ing, (3) safety, (4) periodic and annual maintenance, and (5) use of
maintenance manuals. All of the physical features of a cooler must be
properly maintained for efficient operation. These include refrigera-
tion system components, cooling medium circulation components, convey-
ors, lubrication points, electrical system, doors and door seals, and
flap doors. Unfortunately, some of these features are considered of
minor importance and are inadequately maintained, resulting in lesser
cooler inefficiency.
A. Pre-operations checks before starting the cooler each season and
before each day's operation.
B. Constant checking during operations for defective operation of any
and all mechanical parts and refrigerant levels. Replace damaged
flaps on flap doors to reduce heat leakage into cold rooms.
C. Cleaning and refilling cooling medium reservoirs (hydrocoolers
,
icing systems). Cleaning debris from hydrocooler shower pans or
nozzles to provide uniform application (flow) of cold water in the
cooler
.
D. Safety - safe operations are less costly to operate than unsafe
operations. Any down time, when coolers are shut down, caused by
accidents can greatly reduce cooler efficiency. It can also be
reduced by workers having to spend extra time being extra careful
to avoid hazzards. Be careful of unnecessarily hazzardous working
conditions
.
V. IMPROVING COOLER EFFICIENCY
A. Harvest time. Product temperatures are lowest from after midnight
until shortly after sunrise. Harvesting during the coolest part of
a day, with lower fruit temperatures, reduces the refrigeration
load on a cooler.
B. Shaded area for loaded field trucks and trailers prior to unloading
reduces product warming and amount of subsequent cooling needed.
C. Locating cooler under shade or in a cold room reduces the amount of
heat conducted across the surfaces of a cooler. This increases
cooler efficiency.
D. Insulation of "cold" surfaces in refrigerant handling systems and
on sides of hydrocoolers also increases cooler efficiency.
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Comparing the energy costs of various cooling methods would be futile
without first knowing the energy efficiency of the individual
facilities being compared, including effects of their design,
operation, and maintenance.
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Robert F. Kasmire is Post-Harvest Handling Specialist at the University of
California-Davis . This talk was presented at the 1983 Illinois Fruit and
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N
70
J
OFFICE AND INFORMATION USES OF COMPUTERS
IN YOUR OPERATION
Chris Schevev and Linda Baskin
CHRIS SCHERER REPORTS:
Certainly computers, telecommunications and other electronic technology
and their creative applications are unquestionably important and timely to
you as growers, processors, fieldmen and plant managers.
I personally feel the computer holds the potential for profound changes
in the way all of us do our current jobs. And with that statement perhaps
one of the major challenges that faces each of us today is how to get over
the fear of the "magic" involved in using this technology.
Like many of you, I graduated from college long before the microcomput-
er. So a couple of years ago I decided to take a sabbatical leave from the
University to familiarize myself with the way computers were impacting my
career field, the dissemination of information. As a communications
specialist I began by looking at several Land-Grant information operations
and private communications businesses. I joined the staff of the University
of Wisconsin at the North Central Computer Institute - a consortium of the
12 North Central Land-Grant Ag-Col leges. I purchased my own computer and
began to learn the difference between a bit and a byte.
I began by looking at what historians have called the four periods of
agricultural development. These periods are generally referred to as the
Age of Hand Power up to 1860; the Age of Horsepower from 1860 to 1920; the
Age of Mechanical Power from 1920 to 1945; and the Age of Science Power
since 1945. But now we have the Information Age or the Age of the Computer.
And since the information age is upon us let me review for you selected
events in the chronology of adaptation of information technology specifical-
ly as it relates to agriculture.
1743 The American Philosophical Society, the earliest society in the United
States to promote scientific agriculture, was organized.
1792 The Old Farmers Almanac was founded.
1831 Schools and colleges began to offer courses in agriculture.
1837 Samuel Morse developed the first practical telegraph.
1860 First "pony express" mail route between St. Louis and Sacramento.
1862 President Lincoln signed legislation which created the U.S. Department
of Agriculture.
1862 President Lincoln also approved the Morrill Land-Grant College Act.
1875 The first patent for a practical calculating machine was granted.
1876 Alexander Graham Bell invented the telephone.
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1914 The Smith-Lever Act formalized Cooperative Extension work.
1920 KDKA (Pittsburg) became the first successful radio station.
1925 The television was invented.
1946 The first all-electronic digital computer was invented.
1959 Computer-tabulated farm record/management systems began.
1960's Main frame/ vacuum tube/single task/single user computers developed.
1970' s Main frame/transistors/multi-task/multi-user computers put into use.
19 79 Green Thumb videotext tested for farmers.
1980' s Microcomputers began networking.
From the first all-electronic digital computer in 1946 to the 320K IBM
PC unit I have at home it took less than 40 years. Yet 20 years ago we had
only mainframes that cost from half a million dollars on up and occupied
several average sized rooms. By 1970 we had developed microcomputers - $100
thousand plus in cost and several filing cabinets in size - that were far
more powerful than the earlier mainframes.
The small unit I have at home orginated in 1975. The floppy disk
arrived in 1978, making the micro available for small business use. By the
end of 1982 more than two million micros were in the hands of people like
you. But for many of us we are just beginning to witness and experience how
the micro may affect not only what we do but how we do it.
Linda Baskin and I have no intention of telling you how you are going
to use the computer. In fact, we probably don't even know how you may use
it best. But we do hope to give you a few examples of how it is being used
in agriculture and possibly stimulate you to think about how you may be able
to put this new technology to use in your operation.
The most significant changes in the future may not be in the reduction
of physical effort. But the new technology may make more information avail-
able to you in a more usable form and thus make you a better grower,
processor, farm manager or plant manager. No doubt about it, robotics
potentially can reduce labor, human suffering from accidents, improve
environmental conditions and increase productivity. But I think the major
concern for the present is how we can use the computer to help us work
smarter, not harder.
The specific future uses of the computer are numerous. So to help you
begin to think about the uses to which you might put the computer, let me
define five categories and give you some examples in each.
Technical Farm and Ranch Automation
Record Keeping
Communications and Data Base Access
Decision Aids
Office Management
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Automation
Power machinery - microchips replace wires and gauges
Automate field equipment
Determine conditions with sensors
Control conditions
Record Keeping
Financial
Receipts and Expenses
Enterprise records
Ratio analysis
Cash flow budget and projections
Physical
Current inventories of produce and equipment
Durable and expendible inventories
Land records
Cropping histories
Spray records
Maintenance records
Communications and Data Access
Historical weather data
Building plans
Pesticide registrations
Cost production estimates
Pesticide recommendations
Reference herbicides by weed or crop
Weed control data
Bee site locations
Insect, disease and weed data
Decision Aids
Although you may already do many of these activities with a calculator,
as I began to put together this report, I could see that many of the appli-
cations in the area of decision aids could be of value to you. Many of us
are used to making decisions with the information we have at hand. We often
wish that we had better data or more data with which to make the decision,
however. And do we make each decision as objectively as we made a similar
decision a month ago? Following are some decision aid programs that
presently exist to help peole make "better" decisions.
Compare enterprise alternatives for cost or returns
Compare depreciation methods or schedules
Calculate land debt repayment capacity
Calculate internal rate of return
Amortize loans
Calculate machinery or building costs
Analyze feasibility of trading equipment
Calculate drive belt lengths
73
Calculate water pipe friction loss
Estimate farm labor needs
Fruit and vegetable labor accounting system
Estimate ag aircraft ovm/operating cost
Estimate hourly frost protection water needs
Develop crop cost/return budgets
Budget irrigation crop cost/returns
Calculate lime requirements
Calculate fertilizer recommendations from soil test data
Make soil loss predictions
Design subsurface drainage system
Calculate field tile size needed
Calculate pesticide sprayers
Estimate irrigation costs
Irrigation scheduling
Analyze soil moisture for irrigation schedule
Simulate moisture effect on plants/crops
Estimate sprinkler irrigation system feasibility
Weed management strategies
Develop weed management recommendations
Spray discharge rates
Calculate bulk fertilizer blends
Calculate liquid fertilizer blends
Pest management strategies
Develop vegetable crop budget
Calculate produce storage refrigeration capacity needed
Calculate amount of pesticide/fertilizer used
Weather predicts insect development
Weather predicts insect appearance
Estimate insect population by sample
Summarize inspection data
Identify plant diseases from symptoms
Access pesticide recommendations
Aids in insect pest identification
Simulate soil temperature by soil depth and time
Calculate harvest by heat units
Office Management
ICalculate social security/witholding/net pay "^
Write checks
Write reports using WP
File reports i
Retrieve information from bulletin board or remote data base "
Payroll and personnel records
Long range projections and program plans
Appointment schedule
Electronic mail
Auto dial/answer
Computer conferencing
Maintenance schedules
Graphics
^
Let me stop and let Linda give you a few ideas about selecting hardware
and software to fit your needs.
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LINDA BASKIN REPORTS:
Some Extension Activities Related to Computers
The Illinois Cooperative Extension Service has begun the development of
a computer network named IlliNet for county, region, and campus offices.
Early stages involve the acquisition of IBM Personal Computers, use of
office software such as word processing, training in use of the computers,
and preparation of extension software to run on the IBM PC. Later stages
will involve communications between the PCs and all of the changes that day
to day electronic communications between offices implies.
For food processors, the development of the microcomputer software by
Extension offices offers a point of access to the network, since the soft-
ware can be purchased by those outside of Extension. Currently, four
programs have been released, but approximately 20 others are in progress and
will be available in the near future. Included among the programs will be
simple calculation time savers, subject matter data bases, and more complex
decision aids and models. Over time, we can expect that specialists will
regard the computers as another medium for conveying information and that
the number of and sophistication of programs will increase.
The implications of Extension's movement toward computerization are
likely to extend beyond availability of software. As offices become
accustomed to receiving and processing information electronically, it may be
that consultation can take place via computer or that information previously
distributed to the public on paper will also be available in electronic
form. For example, county offices may choose to make certain data available
on a local electronic bulletin board which can be accessed by anyone with a
computer terminal or microcomputer. (The basis for this system is under
development in the Office of Computer Coordination.)
The Networking Trend
Extension activities in the microcomputer arena are just one aspect of
the general trend of public institutions and companies towards networking.
(I will use the term "networking" to refer to communications between comput-
ers or between computers and computer terminals conducted over telephone
lines, satellites, cables or other transmission channels.) Possible uses
include use of university data bases and software, access to specialists,
intracompany communications and decision making, and use of commercial data
bases and services.
The form of the network can vary widely. In Extension, the network is
currently a collection of independent microcomputers which offer local
record keeping, office management, data access, and use of decision aids.
Other options include a central mainframe or minicomputer for dial-up access
to large and rapidly changing data bases (such as weather information) or
more complex computer programs not appropriate for the microcomputer scale.
Due to the decreasing cost of microcomputers and the attractiveness of
"stand alone" computer power, it is increasingly likely that purchase of
microcomputers will be involved in networking. Many offices step int
computerization by selecting that first microcomputer, perhaps without a
clear idea of exactly how it might be used. Such exploration is affordable
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and feasible as it has never been in the past.
Microcomputer Purchases and the Computer Industry
Anyone considering purchase of a microcomputer will be struck by the
apparent complexity of the decision. The number of products available and
the vociferousness of their advocates can lead to confusion, especially for
those who are not familiar with computer jargon. One reason for this
apparent bedlam is the nature of the microcomputer industry. The first
microcomputers were first available in kit form approximately eight years
ago. Since that time, the industry has mushroomed with ever improved hard-
ware and variety of software.
Although the boom has provided us with excellent choices, it also
creates some problems. For example, the expertise of sales people almost
has to be limited; no person can be knowledgeable about more than a fraction
of the software and hardware available. In fact store staff may not have
hands-on experience with many of their own products due to the rapid turn-
over of staff. The customer, who may be unfamiliar with computer jargon
tends to depend on the advice of sales people, often to the exclusion of
seeking other sources of information.
Another consequence of the proliferation of hardware and software is
that each new wave of consumer tends to acquire slightly different systems.
It may therefore be hard to find someone (not a sales person) who has
exactly the same system you are considering. Also, building a network of
compatible microcomputer systems over a period of time becomes more
difficult, since the tendency is to want "the latest".
The impact of industry growth is probably most critical in the area of
software, since the quality of software greatly affects satisfaction with a
computer system.
Software Issues
Traditional wisdom about computers is to first locate suitable software
and then purchase the hardware. This is especially good advice for those
who have a clear idea of what they would like to do with a computer.
However, comparison shopping for software is much more difficult than selec-
ting an automobile or television, where many products are conveniently
gathered in several closely located stores. Computer stores of necessity
can carry only the software they believe is best or most popular. Naturally
they would like to have their customers, who will come back later with
questions on the software, purchase those programs.
The problem of software availability is crucial since one of the best
ways to select software is to try it out. Hands on experience with software
increases the likelihood you will be satisfied with the program you select
and makes you less dependent on someone else's interpretation of your needs
or of what the program really does.
The ideal situation in selecting software is to use it for a time in
the situation for which it is to be purchased; however this is usually not a
realistic option in terms of time or availability of the software. The next
best alternative is using the program in a store. If the software you want
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to review is not in stock, some stores will special order a review copy at
the customer's request. While reviewing software in a store is helpful, you
may feel too rushed (sales people are hovering nearby; others are waiting to
use the computer) to completely evaluate the program. One solution is to
make appointments to see the software at times when the store is less busy
and to make it clear to the staff that you will probably be there for some
time.
Another excellent source of information about software is the recom-
mendations of people who are in similar situations who already have the
program. Your own network of associates can provide contacts, or the
manufacturer of the program or the computer store can sometimes refer you to
satisfied customers.
Support and Advice
Many people considering purchase of a microcomputer system underesti-
mate the value of a support system for quick repair, advice on software or
hardware problems and availability of compatible products. Purchasing the
latest technological innovation may be attractive, but often leaves the
owner isolated in terms of the inevitable "bugs" or quirks of any computer
system.
Microcomputers which have been superceded in terms of technological
progress (Apple, IBM, etc.) are still being purchased, primarily because the
accumulation of software and general information about the computer is in-
valuable to the new owner. Newer equipment usually does not have this base
of support. In the environment when many new companies are being formed,
customers may also want some assurance that the company from which they
purchase a computer will not be out of business next year.
Concerns about support should be a factor in any decision to purchase.
Balanced against these concerns should be a willingness to take advantage of
the innovations offered by the industry. It is sometimes a fine line
between the two. In making decisions of this kind, get advice from a
variety of sources. Beware of major decisions based on one person's
information, no matter how confident or technical sounding. User groups,
friends, trade shows, professional associations, other stores, consultants,
are all possible sources.
Implementing Use of Computers
After a system has been purchased, the next major question is how to
implement use of the computer. It may seem like a "nonquestion" to someone
who has invested a lot of time and money to purchase a system, but there are
a surprising number of computers gathering dust because questions of train-
ing and implementation were overlooked.
Some points on implementation:
Allow plenty of time for formal training and unstructured exploration.
Try to concentrate on a couple of new programs at a time.
Don't use an $8,000 computer to do a $2 job. Many of the things a
computer can do for you will not be worth the effort to computerize.
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Instead search for a few "workhorse" applications that make the
computer worthwhile.
Don' t feel pressed to learn to program. Spend the time learning how to
effectively use the programs you have. Instead spend time learning the
logistics of managing a computer (copying disks, restarting programs,
etc. )
If computerizing a complex activity, consider running the computerized
system in parallel with the old system for a substantial time. This is
most important with financial or inventory records or any process which
could be costly if it fails.
Avoid losing data by making back-up copies of all important records and
programs and learning the xvays each program can be destructive.
Talking to other computer owners will add to this list.
Summary
There is no question that the computer age is here to stay. Exactly
how the computer will be most useful to us will be determined in the next
few years. Its potential is at least as great as that of the telephone when
it was first introduced and received as a curiousity. What may be most
important in using computers is to maintain an open mind as to its applica-
tions, to explore uses and not to be discouraged when some do not succeed.
Those applications that do succeed will be well worth the investment.
Chris Sohevev is Agvicultuve CommuniQations Specialist and Linda Baskin is
Computer Coordinator in the College of Agriculture Cooperative Extension
Service. This talk was presented at the 1983 Illinois Food Processors
School.
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IRRIGATION MANAGEMENT FOR VEGETABLE CROPS
Dr. David Curwen
As with other practices, irrigation must be effectively managed if its
use is to result in increased net returns. There are many aspects to irri-
gation management. This discussion will focus on three: determining irri-
gation feasibility, uses of irrigation in vegetable production and irriga-
tion scheduling.
Feasibility of Irrigation
A key management step is determining the feasibility of irrigation in a
given vegetable operation. In some situations, growers will use irrigation
as a form of insurance against the one in five or ten year drought. But the
must be willing to pay the annual premium. However, for most vegetable
operations, irrigation must pay for itself and thus its feasibility must be
determined. There are actually three feasibility questions that must be
answered: 1) t-echnical feasibility, 2) economic feasibility and 3) financial
feasibility.
1) Technical feasibility looks at the water and land/soil resources
available. Obviously the water resource, whether surface or groundwater,
is critical. Most irrigated operations require a minimum water volume of
500 gpra with 1000 to 1500 gpm being optimum. The water resource must
supply this volume over prolonged periods. In addition, the grower must
determine if rules or regulations apply to the use of a given water
supply for irrigation. In Wisconsin, Department of Natural Resources
permits are required to us navigable surface waters (except farm ponds)
for irrigation. Permits are also required to drill and pump wells.
If the water resource is limited, either in volume or by legal
restrictions, irrigation will not be technically feasible. At this point
the feasibility process should stop. There is no need to consider
economic or finanical feasibility. There are many sad stories of growers
who made significant investments in irrigation only to find that the
water resource was insufficient to support irrigation.
With respect to land/soil resources, irrigation should be limited to
level or gently rolling land. It is inefficient to irrigate slopes
greater than 10%. Growers should consider 80 acres as a minimum acreage
for irrigation (except where high value crops such as vegetables are
grown). The soil's ability to take up water should be known. The rate
of irrigation should not exceed the soil's infiltration rate.
The soil's crop carrying capacity should also be estimated. Crop
carrying capacity is the number of days, without rain or irrigation, that
a soil can carry a crop without a moisture stress occuring. Crop carry-
ing capacity can be estimated from information obtained from SCS and
extension and from grower experience. Three parameters are needed: the
available moisture holding capacity of the soil, the rooting depth of the
crop on that soil and some estimate of crop water use or evapotranspira-
tion. Knowing an estimate of crop carrying capacity, the grower turns to
long term weather data to determine the frequency of drought periods
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which exceed the crop carrying capacity.
2) Assuming that irrigation is technically feasible, the grower must
determine economic feasibility. This answers the question: Will irriga-
tion be profitable? Irrigation will be profitable if the yield/quality
increases, due to irrigation, produce enough additional dollars to cover
the costs of irrigation. This is not an easy question to answer because
in areas where irrigation is not used, there is no estimate of how much
irrigation will increase yields/quality. In these situations growers
often use the highest recorded dry land yields as the potential yield
under irrigation. This is compared to the average yields usually obtain-
ed. The difference is then used to represent increases due to irriga-
tion. Whatever the approach, determining economic feasibility requires
some estimate of yield/quality increases due to irrigation. Such
estimates can then be transformed into increases in dollar returns.
There are two types of costs associated with irrigation: direct and
indirect costs. Direct costs are comprised of the fixed costs (system,
well, pump, etc.) and variable costs (fuel, labor, etc.). These are
readily determined. Indirect costs are those costs that are associated
with modifications in production practices necessitated by irrigation.
For example, higher plant populations and more fertilizer are generally
used with irrigation. Thus higher seed and fertilizer costs. Likewise
there are higher costs in harvesting, handling and storing higher yields.
If the higher dollar returns exceed the direct and indirect costs, then
irrigation will be profitable.
3) The final step is to determine financial feasibility. That is, will
irrigation generate sufficient cash flow to pay the irrigation invest-
ment. Financial feasibility largely depends upon the size of yield/-
quality increases due to irrigation and financing arrangements (size of
loan, interest rate, repayment schedule, etc.). There can be situations
where irrigation can be economically feasible (profitable) but not
financially feasible. For example, irrigation may result in a net return
increase of $25/acre, but it may require $50/acre to provide sufficient
cash flow to pay for the investment. Thus financing irrigation is
critical to determining financial feasibility.
The process of determining irrigation feasibility is not all that
precise and involves a lot of "guesstimates". However, it does indicate
those factors that growers must consider in deciding whether or not
irrigation will pay.
Uses of Irrigation
There are three basic uses of irrigation in vegetable crop production.
These are: moisture control, temperature control and the application of
fertilizers and pesticides. Greater use of irrigation in crop production
means greater justification for the investment.
Moisture control is, of course, the primary reason for irrigating.
Irrigation can insure adequate soil moisture for profitable production.
Likewise, irrigation can be used in overcoming detrimental effects of both
high and low temperatures. Using irrigation for frost protection with
strawberries and peppers is an example. A relatively new use is applying
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fertilizers and pesticides through the irrigation system. This use warrants
further discussion.
There are several advantages to using irrigation for the application of
fertilizer and pesticides. Very effective rate control and uniform distri-
bution patterns (both area and depth) can be achieved with irrigation. Some
undesirable environmental impacts, associated with other application
methods, can be reduced. Overspray and drift problems can be significantly
reduced by irrigation application of fertilizers and pesticides. These
advantages, however, quickly become disadvantages if the irrigation system
is poorly designed and operated.
Other advantages include timeliness and costs. The timing of
fertilizer and pesticide application can be more effective largely because
weather rarely holds up irrigation. Research has also indicated that appli-
cation costs can be significantly reduced.
The big question is, of course, is irrigation an effective method of
applying fertilizers and pesticides? Are pest problems effectively
controlled? The answer is a qualified yes! In many instances, this appli-
cation method is as good or better than ground or aerial methods. To a
large degree, effectiveness depends upon the material being applied.
Of the fertilizers, nitrogen and sulfur are the nutrients most effec-
tively applied with irrigation. This is particularly true on light, sandy
soil. One exception to this is that during early growth stages, band appli-
cations of nitrogen may be better than applying through irrigation.
Herbicides can also be effectively applied through irrigation systems.
This method offers two major advantages. Irrigation can be used to incor-
porate those herbicides requiring incorporation. Second, the irrigation
water "activates" many herbicides, thus increasing their effectiveness.
Excellent insect control has been obtained with irrigation applied
insecticides. With foliar insecticides, the formulation of the material is
the key to effectiveness. In general, oil based formulations provide the
most effective control when applied through irrigation systems. Water
volume is also important and should be in the range of 0.1 to 0.3 inch of
irrigation.
Fungicides applied through irrigation systems will provide satisfactory
disease control when the disease pressure is low to medium. Control breaks
down under high disease pressure situations. More research is needed with
all pesticides to fully evaluate effectiveness.
There are some important management considerations in using irrigation
to apply fertilizer and pesticides. First, one should check for any state
regulations that would apply to the injection of fertilizers and pesticides
into irrigation systems. Many states have codes (as Wisconsin does) which
regulate injection of these materials. Second, pesticide labels should be
checked for information relative to irrigation application. Current EPA
rules allow the irrigation application of any pesticide unless the label
prohibits such application. Most labels say nothing about irrigation
application, thus transferring liability for poor results to the user.
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Finally, it is extremely important that the system be properly
designed, maintained and operated if that method of application is to be
effective. A uniform distribution pattern is a must, and results from
proper design and calibration. Calibration is also important for rate
control. Proper system operation means not applying fertilizers/pesticides
when winds exceed 15 mph. Agitation should be provided for those materials
requiring it. Perhaps the most important operational factor is monitoring.
The entire injection/application operation should be carefully monitored to
insure that all is working properly.
Grower experience and research have shown that irrigation application
of many fertilizers and pesticides can be effective and economical. This
method can be as good or better than the more conventional methods. The key
is management
.
Irrigation Scheduling
Effective irrigation scheduling is a key component toward increasing
irrigation efficiency in vegetable production. There are at least three
benefits to increased irrigation efficiency: 1) conservation of water
resources which in some areas may be limited, 2) conservation of energy, the
cost of which has increased in recent years and 3) reduction of fertilizer
and pesticide leaching to groundwater. These benefits, if realized, could
also result in reduced irrigation costs.
In recent years, Cooperative Extension-University of Wisconsin has been
active in developing an irrigation scheduling program. This program is
called WISP ... the Wisconsin Irrigation Scheduling Program. As with many
other programs, WISP utilizes a water budget approach to irrigation schedul-
ing. In this approach, crop water use estimates are used to monitor soil
moisture levels. Soil moisture status then determines the frequency and
amounts of irrigation.
WISP requires knowledge of four parameters for successful and effective
operation. These parameters are:
1) Soil Water Storage - termed allowable depletion (AD) is the amount of
water a soil can provide without a crop moisture stress occurring. The
AD is dependent upon soil type and crop rooting depth. A soil at field
capacity contains the total AD amount. In most soils, the AD will be
completely utilized when soil moisture content reaches 20-50% of the
available moisture holding capacity.
2) Rainfall - receives considerable emphasis in WISP. All rains greater
than 0.1 inch are recorded and accounted for by the WISP program.
3) Irrigation - must also be accurately recorded in order to properly
account for all the water received by the crop.
4) Crop Water Use - is used to monitor soil moisture status. In WISP, crop
water use is determined by calculating a daily evapotranspiration (ET)
estimate. ET is the total water loss due to evaporation (E) from the
soil surface and transpiration (T ) from the crop. This calculated ET
estimate is based on a crop at full cover. Thus the ET estimate must be
adjusted for crop covers at less than full cover.
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There are two operating versions of WISP. The hand version is a simple
checkbook-like accounting format which balances water deposits (rain and
irrigation) and withdrawals (crop water use-ET estimate) in deriving the
soil's allowable depletion balance (AD BAL). A computerized version of WISP
is also available on WISPLAN, the University of Wisconsin-Extension computer
service. This makes the computerized version available to county extension
offices. In addition, growers with terminals can sign on as outside users
of WISPLAN and thus have access to WISP.
Both versions require growers to input the following: the AD for their
soil, rainfall, irrigation and percent canopy cover. The AD is inputted
only once at the beginning of the accounting period, which usually begins
with crop emergence. Dates and amounts of rainfall and irrigation are
updated at regular intervals. The interval between updates will depend upon
the soil's AD and crop development. Updates are more frequent on sands and
as crop development approaches full cover. The percent canopy cover is
updated daily until full cover is reached.
The hand operated version further requires the grower to input an
adjusted daily ET estimate. The Cooperative Extension Service provides
daily ET estimates to growers via radio broadcasts, the toll free IPM Pest
Phone and county extension offices. Using a research-based conversion
table, the grower adjusts the daily ET estimate according to the percent
canopy cover present on that day. Cooperative Extension also inputs the
daily ET estimate into the computer version of WISP. The computer auto-
matically adjusts that estimate according to the percent canopy cover data
inputted by the grower.
The hand version of WISP utilizes an accounting form to record the
inputs and calculations used in determining the AD BAL or soil moisture
status. The accounting form covers a period of one month and when completed
can serve as a historical record.
In the computer version of WISP, the grower first creates a file for
each field being scheduled by WISP. All inputs are saved, thus providing a
season-long historical record. As with the hand version, the grower must
regularly update the file with rainfall, irrigation and percent canopy cover
data. The computer makes all necessary calculations in determining the AD
BAL. The top portion of the computer printout summarizes the input and AD
BAL data for a time period (usually 7 days) specified by the grower.
WISP does not make the irrigation decision. Instead, both versions
provide the basic information needed to make this decision: namely, the
soil moisture status as expressed by the AD BAL. The irrigation decision is
designed to keep the soil moisture status within the AD range. If the AD
BAL is allowed to be depleted to zero, crop stress could result. On the
other hand, if water additions (rain and/or irrigation) exceed the AD value,
leaching will result. Leaching is indicated by an AD LEFT value in excess
of 100%.
The WISP program is designed to provide flexibility, particularly with
respect to rainfall. With both versions, growers are advised to consider
precipitation forecasts when making the irrigation decision. If rain is
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predicted within 24 hours, irrigation is withheld for 24 hours. This allows
the amount of irrigation to be adjusted by any rainfall that occurs. If no
rain occurs, the crop will not have been stressed by the 24 hour delay in
irrigation unless the AD BAL had been at zero for two or three days.
With the hand version, the grower must get precipitation forecasts from
radio or TV. The computer version of WISP provides growers with such fore-
casts for his area. These forecasts are in the form of percent
probabilities for 0.1, 0.5 and 1.0+ inch rain over a 48 hour period. Using
such forecasts in irrigation scheduling can be helpful in minimizing the
effects of rain on leaching.
The 1983 growing season was the first year that growers extensively used
WISP. At several post-season meetings, growers were asked to evaluate WISP.
Most felt that WISP was helpful to them in scheduling their irrigations. In
particular, the availability of the daily ET estimate was cited as a major
plus for WISP. The daily ET estimate gave growers some idea of what was
happening, day to day, with respect to crop water use. Most growers felt
that they applied less water than they normally would as a result of WISP.
No grower reported any crop damage or loss as a result of using WISP.
Such evaluations are encouraging and certainly indicate that WISP is an
effective irrigation scheduling program. As with any new program, improve-
ments can and must be made to improve WISP's effectiveness and to insure
greater grower use of WISP.
I
David Curwen is Extension Hortioulturist at the University of Wisconsin,
This paper was presented at the Northern Illinois Vegetable Growers School
at Crystal Lake^ IL on January 7, 1984,
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FLUID DRILLING EXPERIENCES IN MICHIGAN
Hugh C. Price
Fluid drilling is a seeding technique that utilizes seed that are
germinated, with roots emerged 2 to 4mm, and suspended in a hydrocolloid gel
for handling purposes. The gel also acts as a moisture reservoir around the
seed after it is placed in the soil and is a convenient carrier for fungi-
cide seed protectants and growth regulating chemicals. The gel containing
the seed is generally dispensed with a conventional planter adapted with a
tank to hold the gel and a squeeze pump to extrude the gel through tubes to
the furrow opener of the planter. The objectives of this technique are to
achieve rapid and uniform emergence under adverse soil temperature condi-
tions .
Research on this technique commenced at MSU in 1976 following a visit
by researchers from the National Vegetable Research Station in Wellesbourne
,
England who explained their promising results. Our efforts were directed
toward developing a technique for improving the reliability of achieving a
stand of field sown processing tomatoes under the cold soil conditions of
early May. Laboratory results showed conclusively that raw tomato seeds
require 20 days to emerge at 55°F, however, if germinated prior to being
placed at this temperature they will emerge in 4 days. Rapid field emerg-
ence under field conditions of this type would add valuable days to the
growing season and decrease the possibility of soil crusting inhibiting
emergence. Our other major objective was to increase our acreage of direct
seeded tomatoes and decrease our dependence upon Georgia grown transplants.
The first sizable commercial fluid drilled plantings were accomplished
in 1978 when the Campbell Soup Company set up a large seed germination and
gel mixing facility at their research station in Napoleon, Ohio. Growers
built their own planters, then stopped by the mixing facility to pick up
their gel containing pregerminated tomato seed. The acreage fluid drilled
in 1978 was approximately 400A. In subsequent years several growers and at
least one private company set up seed germination and gel mixing facilities.
The acreage of fluid drilled tomatoes in the Midwest increased to about
3,000A by 1980. The results have been mixed. Several growers have been
very successful, however, there have been failures as well. The failures
can generally be attributed to improper handling of the pregerminated seed
or soil crusting prior to seedling emergence. The acreage of fluid drilled
tomatoes has increased little or not at all since 1980; this is true of
field seeded tomatoes regardless of the method used.
The predominant criticism of field seeding, whether it be raw seed,
fluid drilling or plug mix, is that yields are less than transplanted
fields. The reliability of getting a stand is still less than would be
desired. In summary, fluid drilling has found a place in the processing
tomato industry in the Midwest, but does not appear to be expanding at this
time
.
There is considerable research to support the benefits of fluid drill-
ing other crops, such as carrots, onions, parsnips and celery. However, I
know of no commercial plantings using this technique in the Michigan area.
Uniform stand establishment with these crops is a critical problem, but
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fluid drilling has not proven to be totally effective. Most growers are
striving for precision planting which is currently not possible with germi-
nated seed. As technology of precision planting of germinated seed is
developed, the utilization of this technology in additional crops may be
expanded
,
Hugh C. Price is Professor of Horticulture at Michigan State University
.
This talk was presented at the 1984 Illinois Fruit and Vegetable Convention.
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SPRAYERS AND SPRAYER OPERATION
Stephen L. Pearson and Loren E. Bode
The performance of any pesticide depends heavily upon the proper appli-
cation of the correct amount of chemical. Most performance inadequacies of
agricultural chemicals are directly related to errors in dosage or to
improper application. Underapplicat ion results in ineffective pest control,
and overapplication results in crop damage, carryover problems, and poten-
tial environmental contamination.
A 1979 survey conducted in Nebraska showed that about 85 percent of the
applicators had a calibration or mixing error in excess of 5 percent, and
over 30 percent had both a calibration and mixing error. Calibration errors
were involved in over 75 percent of the pesticide applications and were
identified as the major problem. Only 22 percent, or less than one out of
every four applicators, had sufficient calibration accuracy to apply the
tank mix within 5 percent of their intended or estimated application rate.
However, over 50 percent were within 20 percent of their desired rate.
Moreover, 41 percent were underapplying by an average of 25 percent, and
approximately 37 percent of the applicators were overapplying by an average
of 29 percent.
With high cash crops such as vegetables, precise application of
pesticides can be the determining factor between a high quality product and
damaged produce. There are very few other crops that are more dependent on
the usage of proper application techniques.
We often do not utilize application equipment to its maximum
efficiency, partly because we fail to realize the importance of precise
application, and partly because we do not have a clear understanding of the
principles involved in applying pesticides. Even though pesticide applica-
tion equipment is often the least expensive piece of machinery on the farm,
proper nozzle selection, calibration, operation, and maintenance can pay big
dividends.
APPLICATION RATE
There are only three variables that affect the amount of spray solution
applied per acre: (1) the nozzle flow rate, (2) the ground speed of the
sprayer, and (3) the effective sprayed width per nozzle. To calibrate and
operate a sprayer properly, every applicator must know how each of these
variables affects sprayer output.
Nozzle Flow Rate
The flow rate through a nozzle varies with the size of the tip and the
nozzle pressure. Increasing the orifice diameter of the nozzle tip or
increasing the pressure will increase the flow rate. Nozzle flow rate
varies in proportion to the square root of the pressure. Doubling the
pressure will not double the flow rate. To double the flow rate, you must
increase the pressure four times. Four example, to double the flow rate of
a nozzle from 0.28 gallons per minute (GFM) at 20 psi to 0.56 GPM, you must
increase the pressure to 80 psi.
Ground speed
The spray application rate varies inversely with the ground speed.
Doubling the ground speed of the sprayer reduces the gallons of spray
applied per acre (GPA) by one-half. For example, a sprayer applying 20 GPA
at 3 MPH would apply 10 GPA if the speed were increased to 6 MPH and the
nozzle flow remained constant.
Sprayed Width per Nozzle
The effective width sprayed per nozzle (usually equivalent to the
nozzle spacing) also affects the spray application rate. Doubling the
effective sprayed width per nozzle decreases the gallons per acre (GPA)
applied by one-half. For example, if you are applying 40 GPA with flat-fan
nozzles on 20-inch boom spacings and you change to flooding nozzles with the
same flow rate but use 40-inch spacings, the application rate decreases from
40 GPA to 20 GPA.
SELECTING NOZZLE TIPS AND CALIBRATING SPRAYERS
There are many methods for selecting nozzle tips and calibrating
sprayers, but they all involve the use of the three variables described
above. Any technique for calibration that provides accurate and uniform
application is acceptable. No single method is best for everyone.
The calibration method we stress has three distinct advantages. First,
it allows you to pre-select the number of gallons to apply per acre and to
complete most of the calibration before going to the field. Second, it
provides a simple means for frequently adjusting the calibration to compen-
sate for changes because of nozzle wear. Third, it can be used for broad-
cast, band, directed and row-crop spraying. This method requires a knowl-
edge of nozzle types and sizes and of the recommended operating pressure
ranges for each type of nozzle used.
The key to accurate calibration and subsequent proper application is to
select the correct type and size of nozzle tip for each application. The
nozzle determines the amount of spray applied to a particular area, the
uniformity of the applied spray, the amount of drift. Drift can be mini-
mized by selecting nozzles that give the largest drop size while providing
adequate coverage at the intended application rate and pressure.
Nozzle Type Selection
Although nozzles have been developed for many uses only a few types are
recommended for applying herbicides for weed control in vegetables. First,
let us look at several types of nozzles, their characteristics and uses,
then we will summarize their specific uses.
Regular Flat-Fan Nozzles
Regular flat-fan nozzles are used for most broadcast spraying of
herbicides and for certain insecticides. These nozzles produce a tapered
edge, flat-fan spray pattern, and are available in several selected spray-
fan angles, although 80-degree angle spray tips are most commonly used. The
nozzles are often placed on 20-inch centers so boom height above the sprayed
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surface or canopy for various spray angles as shown below should give good
coverage.
Spray angle Boom height for
(degrees) 20-inch spraying
(inches )
65 21-23
73 20-22
80 17-19
110 10-12
When applying herbicides that do not require good coverage, keep the
operating pressure between 15 and 30 psi. At these pressures, flat-fan
nozzles produce raedium-to-coarse drops that are not as susceptible to drift
as the finer drops produced at pressures of 40 psi and higher. Regular
flat-fan nozzles operated at 40 to 60 psi are recommended for some foliar-
applied herbicides that need good coverage and canopy penetration. These
higher pressures will generate fine drops for maximum coverage on the plant
surface
.
The LP or "low-pressure" flat-fan nozzle is available from the Spraying
Systems Company. This nozzle develops a normal fan angle and distribution
pattern at spray pressures from 10 to 20 psi. Operating at a lower pressure
results in larger drops and less drift than the regular flat-fan nozzles
designed to operate at pressure of 15 to 30 psi.
Even Flat-Fan Nozzles
Even flat-fan nozzles apply uniform coverage across the entire width of
the spray pattern. They should be used for banding herbicides over the crop
row, and should be operated between 15 and 30 psi. Band width is determined
by adjusting nozzle height.
The band widths for various nozzle heights are shown below.
Nozzle height
80-degree 95-degree
V—
. Band width series series
(inches) (inches)
8 5 4
10 6 5
12 7 6
14 8 7
Flooding Flat-Fan Nozzles
Flooding flat-fan nozzles produce a wide-angle, flat-fan pattern, and
are used for applying herbicides and mixtures of herbicides and liquid
fertilizers. The nozzle spacing for applying herbicides should be 60 inches
or less. These nozzles are most effective in reducing drift when they are
operated within a pressure range of 8 to 25 psi. Pressure changes affect
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the width of spray pattern more with the flooding flat-fan nozzle than with
the regular flat-fan nozzle. In addition, the distribution pattern is
usually not as uniform as that of the regular flat-fan tip. These nozzles
have a circular orifice so they do not clog as easily as regular flat-fan
types
.
Hollow-Cone Nozzles (Disc and Core Type)
Hollow-cone nozzles are used primarily when good plant coverage and
foliage penetration are essential such as for some foliar herbicides, and
when drift is not a major concern. At pressures of 40 to 80 psi, hollow-
cone nozzles produce small drops that penetrate plant canopies and cover the
undersides of leaves more effectively than many other nozzles. If penetra-
tion is not required, the pressure should be limited to approximately 40
psi. The most commonly used hollow-cone nozzle is the two-piece, disc-core,
hollow-cone spray tip. The core gives the fluid a swirling motion before it
is metered through the orifice disc, resulting in a circular, hollow-cone
spray pattern.
Whirl-Chamber Hollow-Cone Nozzles
Whirl-chamber nozzles have a whirl chamber above a conical outlet.
Those nozzles produce a hollow-cone pattern with fan angles up to 130
degrees, and are used primarily on herbicide incorporation kits. The
recommended pressure range is 5 to 20 psi. Flow rates are controlled by the
orifice size at the entrance to the whirl chamber and by the nozzle outlet.
As a result these are fairly large holes that do not clog easily.
Raindrop® Hollow-Cone Nozzles
Raindrop nozzles have been designed by the Delavan Corporation for good
drift control. They produce large drops in a hollow-cone pattern at pres-
sures of 20 to 60 psi. The RD Raindrop nozzle consists of a conventional
disc-core, hollow-cone nozzle in which a Raindrop cap has been added. The
RA Raindrop nozzle (a whirl-chamber nozzle with the Raindrop cap) is used
for preemergence herbicides and the RD Raindrop nozzle for foliar spraying
of herbicides that do not require thorough coverage.
NOZZLE TYPE SELECTION FOR APPLYING PESTICIDES TO VEGETABLE CROPS
Soil-Applied Pesticides
Separate Boom Application - We recommend the flooding and RA Raindrop
nozzles as best choices for soil-applied herbicides. Clogging problems are
minimized and the nozzle height can be kept low even with wider nozzle spac-
ings. Drop sizes will be sufficiently large so gusty winds do not disrupt
the pattern as much or cause as much drift.
Tool-Mounted Application - The flooding, whirlchamber , and RA Raindrop
nozzles would be recommended here because space on most tools is limited and
mounting height needs to be kept low. Where fore and aft space is extremely
limited the flooding type is best. All three types need to be tilted 15 to
30° to improve the distribution.
Band application - The even flat fan mounted at proper height will give
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uniform weed control across the entire band. If height is limited nozzle
tilt can also be used to obtain the proper band width.
Foliar-Applied Pesticides
For systematic or translocated herbicides that do not require thorough
coverage, the flooding flat-fan, the regular flat-fan, LP flat-fan and
Raindrop nozzles are recommended choices. If spray drift needs to be avoid-
ed the regular flat-fan nozzles should not be used and the other three types
should be operated at the low end of their recommended operating pressure
range
.
For those herbicides that require thorough coverage, we would recommend
either the regular flat-fan or hollow cone nozzles operated at 40 psi and
above. The flooding type nozzle can be used at 40 to 50 psi but needs to be
mounted at an angle so the spray is directed downward. The flooding nozzle
may give somewhat less canopy penetration than the flat fan and hollow cone
nozzles
.
NOZZLE SIZE SELECTION FOR APPLYING PESTICIDES
The size of the nozzle tip needed will depend upon the application rate
(GPA), ground speed (MPH), and effective sprayed width per nozzle (W) that
you plan to use. Some manufacturers advertise "gallons-per-acre" nozzles,
but this rating is useful only for standard conditions (usually 30 psi, 4
MPH, and 20-inch spacings). The GPA rating is useless if any one of your
conditions varies from the standard. A more exact method for choosing the
correct nozzle tip is to determine the gallons per minute (GPM) required for
your conditions, then to select nozzles that, when operated within the
recommended pressure range, provide the required flow rate. The GPM may be
calculated by the following formula:
PPM - GPA X MPH X W
^^" 57940
where: GPM = gallons per minute of output required from each nozzle
GPA = desired application rate in gallons per acre
MPH = measured ground speed in miles per hour
W = effective sprayed width per nozzle in inches
For broadcast spraying, W = nozzle spacing on the boom
For band spraying, W = bandwidth
r. J • 4. J • IT _ number of nozzles per row or bandFor row crop or directed spraying, W = row width or^band width
Select a nozzle tip that will give the recommended flow rate when the
nozzle is operated within the recommended pressure range. Nozzle catalogs
are available free of charge from equipment dealers or nozzle manufacturers.
These catalogues have tables listing the flow rate versus pressure for the
various types and sizes of nozzles.
If, for example, you want to broadcast a herbicide at 15 GPA at a speed
of 7 MPH, using flooding nozzles spaced 40 inches apart on the boom, you
would determine the required flow rate for each nozzle in the following
manner:
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PPM - GPA ^ MPH X W^^^ " 5,940 t
epM , iy^^7 X 40 . 4^ , 0.71 5
The flooding nozzle that you select should have a flow rate of 0.71 GPM
when operated within the recommended pressure range of 8 to 25 psi. Since
the Spraying Systems TK5 and Delavan D5 nozzles have a rated output of 0.71
GPM at 20 psi, either of these nozzles could be purchased for this applica-
tion.
SPRAYER CALIBRATION
Once the proper tips have been selected and installed, the actual
sprayer calibration can be completed quickly and easily. It is difficult to
measure fractions of a gallon accurately, so it is more convenient to
convert the required nozzle flow rate to ounces per minute.
0PM = GPM X 128
where 128 ounces = number of ounces in one gallon
From the previous example, the required nozzle flow rate was 0.71 GIW.
Therefore:
0PM = 0.71 X 128 = 91
Collect the output from the nozzle in a container marked in ounces.
Adjust the pressure until the ounces per minute (OPM) collected is the same
as that required making sure that the pressure remains within the acceptable
range. If the pressure required is too high or too low, you have made a
mistake, so check your calculations step by step. Check all the other
nozzles to determine if their outputs fall within 5 percent of the desired
OPM. Replace any tips that do not. Operate the sprayer in the field at the
ground speed that you used in your calculations and at the pressure you
determined. Lay out a known distance and make sure your ground speed is
correct. You will then be spraying at the desired application rate.
Check the nozzle flow rate every few days or when changing the pesti-
cides being applied. Adjust the pressure to compensate for small changes in
nozzle output resulting from nozzle wear or variations in other spraying
components. Replace the nozzle tip and recalibrate when the output at the
original pressure has changed 10 percent or more from that of a new nozzle
or when the pattern has become uneven. New nozzles do not lessen the need
to calibrate because nozzles "wear in" and will increase their flow rate
most rapidly during the first few hours of use. With this procedure, appli-
cation rates can be checked quickly and easily.
FIELD OPERATION
You may have the proper tank mix, the right nozzle type and size for
your application, and operate at the correct pressure and ground speed and
still do a poor job of spraying. Even though the correct total amount of
herbicide mixture per acre is applied it may be applied non-uniformly across
the boom and/or along the line of travel. What are some of the factors
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involved in applying these expensive herbicides correctly?
Distribution patterns
When band spraying one relies on his selection of an even spray nozzle
to provide a uniform distribution of herbicide across the band. When broad-
cast spraying, however, the choice of nozzle type, the nozzle spacing, the
nozzle height, and nozzle mounting position (vertical versus tilted) affect
the distribution. The fan angle, operating pressure, span and speed and
boom bounce also influence the uniformity of application.
For each nozzle type there is a proper spray overlap that results in
the best distribution across the swath. Spray overlap is the amount of the
pattern on the ground or on the canopy that gets covered by more than one
nozzle
.
Other factors to consider
To obtain proper distribution patterns in the field one must remember
that (1) boom height above the spray surface must be different in different
fields and (2) individual nozzle patterns are narrower when the sprayer is
moving than when the sprayer is stationary. Therefore you can make prelimi-
nary adjustments based on the nozzle type and and position but always make
your final adjustment for proper overlap under field conditions or as close
to field conditions as possible.
Other causes of serious variations in distribution across the swath are
variations in boom height due to bouncing, a tire low on air, improper boom
mounting, bent booms, etc. The boom should be kept parallel to the spray
surface at all times. If boom height varies it is better to be a little too
high than a little too low. Also try to keep the boom ends from swinging
fore and aft as coverage is very light as the boom swings forward and very
heavy as it swings back. Remember also that spraying while making sharp
turns must be avoided. The inner end of the boom may spray 3 or 4 times the
desired rate and the outer end may apply one-half the rate. It is best to
spray the field ends separately so the sprayer can be shut off before making
turns. Use of nozzle check valves will help to assure rapid cutoff of the
spray (and rapid turn on also).
^_. Do not use nozzles with different spray angles or outputs on the same
boom. Watch for changes in individual patterns that may be a result of
clogged line strainers or nozzle screens or of worn or damaged orifices. Do
not hesitate to change nozzles that are showing light and/or heavy streaks
in their individual patterns. A practical means of checking for proper
height to use above the sprayed surface is to spray at what you think is the
proper height above a smooth surface such as a road, lane, or lot at the
desired nozzle pressure. Start slowly and gradually increase speed. You
will find the light and heavy spots show up well. Study their source, raise
or lower the boom as needed and try again until satisfied. Then operate at
that height above the sprayed surface in the field which will usually mean
raising the boom to account for tire sinkage or canopy height.
Other causes of poor distribution of the herbicides in the field are:
(1) failure to make and keep a good suspension of wettable powders or liquid
flowables in the tank, (2) failure to maintain a uniform ground speed which
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often results in different application rates as well as different spray
angles and nozzle outputs, (3) adjusting pressures based on a faulty
pressure gauge (two gauges in the system are desirable to let you know when
one is bad), (4) failure to maintain uniform swath widths (after a turn at
the field end the inside nozzle should have moved laterally a distance equal
to the nozzle spacing, no more and no less), (5) failure to adjust pressures
to compensate for nozzle wear or to replace nozzles after they have increas-
ed over 10% in flow rate at the desired pressure, (6) foaming of the spray
mixture especially as the tank nears empty, and (7) failure to make frequent
checks of amount applied versus acreage covered (spray monitors can help
with this checking but they can err also).
Stephen L. Pearson and Loven E. Bode are in the Department of Agricultural
Engineering at the University of Illinois. This talk was scheduled to he
presented at the Illinois-Iowa Porcessing Tomato Meeting in Moline, IL on
December 14, 1983.
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CONTROLLING VINE CROP DISEASES
Barry J. Jacobsen
Diseases significantly reduce yields and quality of cucumbers, squash,
melons, and pumpkins in Illinois each year. These diseases can be reduced
by undertaking a comprehensive disease management program. Such a program
should utilize recommended disease resistant varieties, proper fungicide/
bactericide selection and application, use of insecticides to control insect
vectors, control of weeds, and proper crop culture. Table 1 below lists
those diseases which are common in Illinois and methods of disease control.
Table 1. Common vine crop diseases in Illinois and their control.
Disease Control suggestions
Bacterial wilt
This disease is an annual threat to all vine crops except watermelons.
This disease is controlled by controlling the stiped or 12 spotted
cucumber beetle. The application of Furadan at planting time has given
4-6 weeks of control. Slightly longer control is seen where plastic
mulches are used. Control of beetle vectors must continue for the
entire season; therefore, foliar applied recommended insecticides will
be needed either after 6 weeks where Furadan is used or from emergence.
Applications should be made in late afternoon or early evening to avoid
damage to bee populations.
Angular leaf spot
This bacterial disease is common on all vine crops where rains are
frequent. Leaf injury by hail or blowing soil frequently result in
more severe damage. This disease is easily controlled by applications
of copper (bactericide) plus Maneb or Mancozeb. This tank mix should
be premixed for 30-40 minutes for maximum efficacy. Applications
should begin at the first sign of disease and continue through the
remainder of the season. Resistant cucumber hybrids should be used.
Downy mildew
This disease is most important on cucumber, cantaloupe, and honeydew
melon. Downy mildew resistant cucumber hybrids and cantaloupe should
be used wherever possible. At present, the best fungicide control is
provided by a new fungicide Ridomil MZ. This fungicide is a combina-
tion of a systemic curative fungicide metalaxyl which controls only
downy mildew and the protective fungicide mancozeb. This material
should be applied at the first sign of disease. However, we do not
recommend routine use since other downy mildew type fungi have develop-
ed resistance to metalaxyl where use has been routine. The mancozeb in
Ridomil MZ should also control Alternaria blight, Anthracnose, and
Gummy stem blight.
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Alternaria blight
This disease usually appears well after vining, usually when nitrogen
deficiency appears on the oldest leaves near the crown of the plant.
Proper nitrogen fertility will retard this disease. Fungicides such as
maneb , mancozeb, Bravo 500, Difolatan, and Dyrene will provide good to
excellent control. Alternaria resistant varieties are available for
cucumbers, cantaloupe, and watermelon.
Anthracnose
This disease is favored by warm, wet weather. Resistant varieties are
available for cucumber, cantaloupe, and watermelon. The following
fungicides provide good to excellent control: Benlate, Bravo 500,
Difolatan, maneb, mancozeb, and Dyrene.
Gummy stem blight
or Black Rot
This disease will most commonly occur as Gummy stem blight after vining
during warm to hot, wet weather. Resistant cucumber hybrids should be
used. Fungicides which provide good to excellent control are:
Benlate, Brave 500, Difolatan, maneb, mancozeb, or Dyrene. Fruit
infections on squash or pumpkin (Black rot) are controlled by applica-
tions to fruit and by avoiding fruit injuries.
Powdery mildew
This disease will most commonly occur following onset of heavy dews in
late July or early August. Resistant cucumber and cantaloupe varieties
are available and should be used whenever possible. Fungicides which
will provide control when applied as preventative schedule include
Benlate, Bravo, and copper. Karathane will eradicate established
infections. This disease seriously reduced pumpkin yields in 1983.
Viruses
Cucumber mosaic
Squash mosaic
Tobacco ringspot virus
These virus diseases are spread by aphids; however, these diseases will
not be controlled by controlling aphids. Control depends on control-
ling weeds in and around the field where the virus overwinters. Only
cucumber mosaic resistant cucumber hybrids should be used.
Root knot nematode
Soil samples should be sent to the Plant Clinic at the University of
Illinois for analysis. If root knot nematode infestations are
detected, soil fumigations or application of Furadan at planting should
be utilized. Crop rotations should be planned to avoid problems in the
future.
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Fusariura wi It
This disease is common on cantaloupe and watermelon. The best control
is achieved by use of resistant varieties. Susceptible varieties can
be used where soil is non-infected or where soils have been fumigated
with chloropicrin-methyl bromide, Vapam, or Vorlex.
Table 2 below lists the fungicides and bactericides and their relative
effectiveness in controlling vine crop diseases common in Illinois.
Table 2. Registered fungicides and bactericides for vine crops and their
relative effectiveness in controlling vine crop diseases common to
Illinois
.
Diseases of Vine Crops
Angular Alternaria
Fungicide leaf spot blight Anthracnose
Gummy stem
Downy Powdery blight,
mildew mildew Black rot
Copper^ G-VG^
Maneb P
Mancozeb P
Benlate P
Bravo 500 P
Ridorail MZ P
Difolatan P
Dyrene P
Karathane P
P-G
G-VG
G-VG
P
VG
G
VG
G
P
P-G
G
G
VG-E
VG
G
VG
G
P
G
G
G
P
G
E
G
G
P
G
P
P
VG-E
G-VG
P
P
P
VG-E
P-G
G
G
E
G-VG
G
G
G
P
'•P = no or poor control; G = good control; VG = very good control;
E = excellent control.
^See Circular 1184, Disease Management Guide for Commercial Vegetable
Growers for the trade names of fungicides and crop clearances.
Barry J. Jacobsen is Professor and Extension Specialist in Plant Pathology.
This presentation was made at several regional vegetable schools in Illinois,
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CONTROLLING DISEASES OF CABBAGE, BROCCOLI, AND CAULIFLOWER
Barry J. Jacobsen
Several diseases represent significant production threats to cabbage,
broccoli, and cauliflower producers. The most important of these diseases
are: Fusarium yellows of cabbage, Black rot, Blackleg, Clubroot , Downy
mildew, Alternaria leaf spot. Soft rot, and Botrytis head rot of broccoli.
These diseases are controlled through the use of an integrated disease
management program which includes the use of: disease-free seed, disease-
free transplants, crop rotations of 2-3 years, disease resistant varieties,
insect control, fungicides/bactericides , and proper crop culture. Specific
disease control measures are discussed for each of these diseases below.
Fusarium yellows
Fusarium yellows is most devastating to cabbage but may affect broc-
coli, cauliflower and other crucifers. Plants infected by this soil-
inhabiting fungus are sickly, dwarfed, and yellowed. The disease is easily
controlled in cabbage production by growing resistant varieties. Broccoli
and cauliflower producers should avoid "old" cabbage ground where possible
and should maintain optimal fertility and growing conditions. If cabbage is
to be used in rotation, only yellows resistant varieties should be used.
Black rot
Black rot is perhaps the most serious disease affecting cabbage, broc-
coli, and cauliflower production in Illinois. The causal bacterium,
Xanthomonas campestris can be introduced into a field by: 1) infected seed,
2) infected transplants, 3) run off from fields where the disease occurred
during the previous 2 years, or by wind blown aerosols from infected weeds
under warm, wet conditions, spread by splashing water, cultivation or other
equipment, field workers, animals, and insects can be explosive. The most
practical method of controlling Black rot is to exclude it from the produc-
tion field. This is done by planting only hot water treated seed, planting
disease-free transplants, using crop rotations of 2-3 years, controlling
cruciferous weeds such as yellow rocket or mustard in and around fields,
avoiding situations where run-off water can carry the bacteria from undecay-
ed infected crop residues, avoiding cultivation when plants are wet, and by
controlling insect pests.
Direct seeding will usually result in lower losses than use of trans-
plants since spread will be slower. Research has shown that only 1 infected
seed in 100,000 is necessary to provide 100% plant infection under trans-
plant bed conditions. This is primarily due to crowding and the moist
microclimate in the transplant bed.
Other controls include the use of resistant cabbage varieties and
copper sprays. Resistant cabbage varieties include Bravo and Cabaret.
Insect control is critical with these varieties since resistance only
prevents infection at the hydathode on the edge of the leaf.
Application of copper based bactericides such as Kocide 101, Citcop 4E
or Copper Count N will reduce disease spread. Copper will not provide even
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good control under epidemic conditions but will slow spread such that part
of the crop can be salvaged.
Black leg
Black leg, caused by the fungus Plenodomus (Phoraa) lingam , represents a
serious threat to production of most cruciferous crops. Although caused by
a fungus, black leg is controlled by the same basic controls as black rot.
Spread is also similar. Differences are that there are no resistant
varieties and Bravo 500 is used instead of copper in field sprays. Control
by rotation is more reliable with 3 year or longer rotations.
Clubroot
Clubroot , caused by the soil-inhabiting fungus Plasmodiophora
brassicae, is occasionally a problem on "old" cabbage ground. Where it
occurs, it causes serious losses. The best control is to be sure trans-
plants are disease-free and equipment does not move infested soil to clean
ground. This is important because once ground is infested, it will remain
so indefinitely. Where crucifer crops must be grown on infected ground, the
use of Terraclor in the transplant water will give control.
Downy mildew
This fungal disease causes relatively minor problems with cabbage, but
causes serious losses in broccoli and cauliflower production. Infection of
the floral organs of these crops results in discoloration and decay, usually
by softrot bacteria.
To prevent the damaging systemic infection of floral parts, growers
must control this disease on young plants. These crops should be sprayed
with Bravo, maneb, or copper fungicides whenever conditions favor infection.
Favorable conditions for infection are continuously wet leaf surfaces for
more than 6-12 hours when temperatures are between 48-60°F. At higher
temperatures there is little infection potential since there is little
sporulation or infection by the downy mildew fungus. At these higher
temperatures the plant becomes systemically infected from prior infections.
Since continuous protection must be afforded to prevent even minor infec-
tion, sprays should be repeated every 5-7 days when infection potential
exists.
Research in California has shown that the Ridomil fungicide will
provide excellent control. Neither Ridomil nor Ridomil MZ are currently
labelled in Illinois; however, actions to obtain a state label are under
way. Watch newsletters for information on labelling which may occur in
1984.
Crop rotations are not helpful in controlling this disease since the
fungus is spread by wind blown spores. Cruciferous weeds in and around
fields are often the source of these spores.
Alternaria leaf spot
Several species of Alternaria fungi infect cruciferous crops. Besides
causing leaf spot, these fungi may cause brown-black discoloration of cauli-
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flower curds or broccoli florets. These diseased areas are often invaded by
rotting organisms such as Rhizopus sp. or Botrytis sp. fungi or by soft rot
bacteria.
Fungicide sprays applied for downy mildew control will control this
disease. Again, since this disease is spread by wind blown spores, crop
rotation has little effect on disease development.
Soft rot
ISoft rot, caused by the bacterium Erwinia carotovora , commonly follows
diseases such as black rot, Alternaria leaf rot, Botyrtis leaf rot, and
downy mildew. This bacteria is found in all soils and will generally infect
only through wounds in diseased tissue. The best control is to control
other diseases and to properly handle produce after harvest. m
Botrytis leaf rot
The Botrytis fungus is one of the most common in nature. Its spores
are always in the air. Under humid conditions it commonly attacks broccoli
florets or cauliflower curds, often after these tissues have been previously
damaged by downy mildew. Black rot, or Alternaria.
Fungicides other than copper applied for downy mildew will provide
acceptable control of this fungus.
Summary of disease control.
1. Plant disease-free seed. Only seed which is hot water treated can be
considered disease-free.
2. Plant only disease-free transplants. Transplants should be grown only
where crucifers have not been grown for 3-4 years and where run off
water cannot carry disease organisms from adjacent fields. Transplant
beds should be sprayed every 5-7 days with Bravo, maneb , or copper to
prevent downy mildew infection. Do not accept commercially grown plants
without certification tags.
3. Practice direct seeding wherever possible.
4. Avoid working in fields when plants are wet.
5. Maintain first-rate insect and weed control.
6. Spray plants with Bravo or maneb on a 7-10 day interval throughout the
season. Shorten this to 5-7 days when cool, wet conditions favor downy
mildew infection.
7. Grow resistant varieties whenever possible.
8. Remove Black rot or Black leg infected plants where possible. Apply
copper bactericides at first sign of Black rot.
9. Practice 2-3 year rotations.
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10. Maintain optimal soil fertility.
Barry J. Jaoohsen is Professor and Extension Specialist in Want Pathology.
This -presentation was made at several regional vegetable schools in Illinois.
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ALTERNATIVE METHODS TO USING
BARE-ROOT PLANTS
Mark M. Evans
As many of you already know, Ball Seed Company, which is located in
West Chicago, specializes in hybrid flower and vegetable seeds that are
grown in plastic flats in greenhouses and sold to home gardeners.
As vegetable seed buyer at Ball Seed, I have had the opportunity to
talk to vegetable growers. Many of these growers have stressed their dis-
satisfaction with bare-root transplants. What I would like to share with
you today are four alternative transplants that can be used in addition to
the traditional bare-root transplant.
The first option is Spark Plugs from Ball Seed Company. Two years ago,
Ball seed became concerned about the number of bedding plant operations that
were going out of business. When we analyzed these small businesses in
order to determine why they were closing, two key factors were apparent:
increased cost of energy and increased cost of labor. We concluded that if
greenhouses were able to shut-down operation during the months of December,
January, and February, these businesses could save 49 percent of their year-
ly fuel costs. The answer, then, was to determine a way to allow green-
houses to, in theory, "shut-down" during these high energy consuming months
and yet, still produce a spring bedding plant crop. Our answer to this
problem is the Spark Plug. The Spark Plug is, in essence, a super-charged
transplant that can be produced in one-third to one-half the time of conven-
tional bedding plant seedlings.
The Spark Plug is a prefinished bedding plant rooted in a 5/8 inch ball
of peat moss. Spark Plugs are grown in trays that contain a minimum of 250
plants. Each tray is 12 inches by 20 inches. Seeds are sown by machine
directly into these trays containing a peat moss mixture. These trays are
then moved into the greenhouse and then grown as traditional bedding plants
would be grown with an additional emphasis on keeping the soil moist and the
soil temperature uniformly warm.
Ball Seed has two types of vegetable Spark Plugs, tomato and pepper.
Tomato and pepper Spark Plugs are sown in Florida the first week in April
and grown there for 4 to 5 weeks. The plants are then shipped to bedding
plant growers where they are shifted to cell packs and grown until sold the
end of May. Bedding plant growers, using Spark Plugs, can finish a crop of
peppers in 4 weeks instead of finishing the crop in 11 to 12 weeks as they
had in the past. This will save the grower 64 to 66 percent of his time in
growing transplants.
The cost of a Spark Plug, using hybrid vegetable varieties, is 4 to 6
cents per plant. The freight is prepaid on orders of 10,000 plants or more
and orders should be placed 8 weeks before delivery date. We list 3 vege-
tables on our Spark Plug variety list. Those vegetables are Champion
Tomato, Better Boy Tomato, and Better Belle Pepper.
Remember, we supply seeds and plant material for the home garden trade.
Custom sowing and growing of other vegetable varieties is available. We
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prefer that the bedding plant grower supply his own seed in the seed
supplier's original container. A minimum of 10,000 plants is required for
custom sowings and the cost per plant will vary per the vegetable variety.
A lead time of 8 to 10 weeks is required for custom growing of non-listed
varieties of Spark Plugs.
The advantage of using Spark Plugs are:
1. The seeds are professional germinated and grown through the
critical growth stages.
2. Plants are shipped air freight prepaid. The fast shipping time
allows Spark Plugs to arrive disease free.
3. There is little transplant shock or mortality.
4. Spark Plugs can be transplanted quickly and efficiently using less
skilled labor.
5. Spark Plugs can be held in the plug flat longer than conventional
seedlings
.
There are, however, some disadvantages to using Spark Plugs. The
disadvantages for vegetable growers in using Spark Plugs are:
1. Cost per plant is higher using Spark Plugs than using bare-root
transplants
.
2. There are a limited number of vegetable Spark Plug varieties.
3. A greenhouse is needed for shifting up Spark Plugs.
Spark Plugs have provided our bedding plant customers with a viable
option for growing economical bedding plants. Remember, by using our Spark
Plugs, bedding plant growers are able to save 49 percent of current energy
costs and 64 to 65 percent of the growing time.
The second option to buying bare-root transplants is buying prefinished
vegetable plants from Speedling Company. The Speedling Company was founded
in 1964 when clean, uniform transplants of cauliflower and tomatoes were
needed for farm operations in Sun City, Florida. Speedling began its opera-
tion with 10 greenhouses. There are now over 140 Speedling greenhouses that
produce over 140 million plants every six weeks. In December 1982, a second
Speedling operation was opened in Salinas Valley, California.
Speedling grows a variety of crops in a number of cell sizes. These
sizes range from .8 inch by .8 inch by 1.75 inches deep to 1.75 inches by
1.75 inches by 1.5 inches deep. All plants are grown in Todd Planter Flats,
which are made of a styrofoam material. The cells are of an inverted
pyramid shape which allows vertical root growth with excellent feeder root
growth. The Speedling greenhouses are equipped in order to keep the plants
healthy and disease free. Speedling has a strict spray and dust program to
prevent all plant diseases and insects.
When the plants are grown to proper size, they are packed in wax
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covered boxes. The wax boxes hold in moisture which helps keep the plants
turgid.
Speedling has a minimum order size of 20,000 plants per variety per
shipment. They will handle orders less than 20,000 plants, but a charge of
5 dollars per thousand is added for additional service and handling. The
price per standard pepper plant grown in a .8 by .8 inch cell is approxi-
mately 2.6 cents. This price includes a general production cost of 18
dollars per 1,000 plants, a seed charge of 3 dollars per 1,000 pelleted,
standard, open-pollinated pepper seeds and an air freight charge of 7
dollars per box of 1,500 plants. The price per pepper plant using hybrid
seed is approximately 3.8 cents.
The advantage of buying Speedling transplants are:
1. These transplants are professionally grown.
2. They are available in a number of cell sizes. Each variety is
grown in the cell size that is conducive to optimal plant growth.
3. There is no transplant shock.
4. Speedling has a seed supply of all the most popular standard and
hybrid vegetable varieties.
5. These transplants are grown under the high light intensity of
Florida
.
6. They are easily transplanted directly into the field using the
Speedling Transplanter.
7. These transplants are of excellent quality and disease free.
8. You have the flexibility of supplying your own seed.
Some disadvantages of buying Speedling transplants are:
1. Speedling transplants are more expensive (2.6 cents to 3.8 cents
per plant) than bare-root transplants (1 cent to 2 cents per
plant )
.
2. There is a minimum order of 20,000 plants per variety. Quantities
may be ordered under 20,000 plants, but a 5 dollar per 1,000 plants
will be assessed.
Speedling transplants have been grown successfully for many years and
are an excellent option to bare-root transplants.
The third option to buying bare-root transplants is growing your own
transplants. A greenhouse will be needed to grow your own transplants. The
price per square foot for a cold-frame type greenhouse with heaters,
ventilators, and a double polyethylene covering is approximately 1 dollar
per square foot. This type of greenhouse is available in widths of 16 feet
and 20 feet and lengths of 100 feet. This greenhouse was not made to with-
stand heavy snow loads. The 1 dollar per square foot price does not include
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erection costs.
To minimize sowing and tranplanting time, an automatic seeder should be
purchased. Ball Seed sells a Van Dana seeder which is simply a car vacuum
that suctions a seed onto a metal template. The seed is then dropped
through aluminum tubes into a plug tray by reversing the suction. The price
for a Van Dana seeder is 2,500 dollars. The price for a reusable poly-
styrene plug tray and under tray is 1 dollar and 50 cents. A peat moss
growing mix should be used to enhance root growth and development. Approxi-
mately 12 to 14 cents worth of peat moss mix is used in one plug tray.
Vegetable seed costs will vary, with the price of hybrid pepper seed costing
as much as 1/3 of a cent.
The germinating and growing of seed is a difficult process. A constant
germination temperature of 70 to 80 degrees F is critical. Plants grown in
a peat moss media will need a large amount of water and fertilizer. A 20-
19-18 fertilizer formulation that contains trace elements is recommended for
plug-type transplants. Pepper plug transplants should be grown in plug
trays for 4 weeks and then shifted up into cell packs for 5 weeks. A total
greenhouse growing time of 9 weeks is needed.
Another method of growing your own transplants is to use Jiffy peat
moss pellets. Jiffy peat moss pots, or Jiffy 196 growing trays.
A Jiffy 703 pellet is 1 3/4 inches high by 1 3/4 inches in diameter
when expanded with water. Once the pellet is expanded, a seed is placed in
each pellet. The pellets must be kept moist because once the peat moss
dries out, it becomes difficult to remoisten. The price per Jiffy 703
pellet is 5 cents. There is also a Jiffy 9-135 pellet that is 1 1/2 inches
by 1 1/2 inches when moistened. This pellet costs 3 1/2 cents.
There are also Jiffy peat moss pots available for growing vegetable
transplants. These Jiffy pots must be filled with a growing media. The
price per 2 1/2 inches by 2 1/2 inches Jiffy pot is 2 cents and an addition-
al 2 to 4 cents for growing media.
The growing time in the greenhouse for both Jiffy pellets and pots is
10 to 12 weeks. Both Jiffy pots and pellets can be planted directly into
the field so there is little transplant shock. Growers should cover the
entire pot or pellet in the field with soil because wind will cause wick
action that will dry out the peat moss pellet or pot.
Vegetable transplants can also be grown in a Jiffy 196 tray. Each tray
contains 196 inverted-pyramid shaped cells that are 1 inch by 1 inch by 3
inches deep. These reusable trays cost 3 dollars and 50 cents each.
A pepper transplant grown in a Jiffy 196 tray will be ready to plant in
the field in ten weeks. Plants grown in a Jiffy 196 tray have an excellent
root system and are easy to handle.
Some advantages to growing your own vegetable transplant are:
1. The grower has control of sowing and growing.
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2. The grower can select vegetable varieties that grow best in his
area.
3. There are no problems with delayed or late shipments.
4. The grower regulates his own spray program for diseases and
insects
.
5. Once the greenhouse is erected, there is the possibility of growing
other crops such as bedding plants.
The disadvantages of growing your own transplants are:
1. There is a minimum 3 years payback period to cover initial green-
house costs.
2. The energy bills for operating a greenhouse are high.
3. The grower must learn how to grow plants in the greenhouses.
a. temperature requirements
b. moisture requirements
c. fertilizer requirements
d. fungicide and pesticide requirements
The last option to buying bare-root transplants is the Techniculture
transplant method. This method was recently described in the May 1982 issue
of American Vegetable Grower and Greenhouse Grower Magazine . The Technicul-
ture method uses a polyethylene tray with 400 holes that are 1/2 inch in
diameter and 1 3/4 inches deep. The transplant plug media is peat moss
bound together. Seeds are dropped into the peat moss media and when this
media is moistened, it expands and covers the seed. The small size of these
transplants allows for less transplant shock than larger plants, uses less
square footage of greenhouse, and has a short growing cycle. Tomatoes,
lettuce, and celery have already been grown commercially using this system.
Experimental work is still being conducted on asparagus, bell peppers, and
onions
.
In order to facilitate planting, a transplanter machine is used as part
of this Techniculture system. Two people operate this transplanter, one
person driving the tractor and one person transferring trays from racks into
the vertical plug feeder. The plugs are pushed onto a horizontal conveyor
that moves the plugs to a vertical chain. A clamp holds the plug into place
and drops the plug onto the ground behind a planting shoe tht also covers
the plug.
This patented transplanting system is being introduced by Castle &
Cooke Techniculture, Inc. The Techniculture system has been used effective-
ly in California and a second distribution center has been set up in
Florida. This system is not yet available in the Midwest. Techniculture'
s
future plans are to make transplants as widely available as possible.
The advantages to the Techniculture system are:
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1. This is a complete system from sowing the seeds in the greenhouse
to transplanting in the field.
2. The small plug cell lessens transplant shock, maximizes greenhouse
efficiency, and shortens the growing cycle.
3. The Techniculture system reduces the amount of manual labor.
The main disadvantage is that the system is currently of limited
availability.
I have touched briefly on four alternatives to buying bare-root
transplants. These alternatives include:
1. Spark Plugs
2. Speedling transplants
3. Home grown transplants
4. Techniculture transplants of the future
I hope that one of these alternatives will be satisfactory for your
operation.
Mark M. Evans works for the Bait Seed Co. of W. Chicago ^ IL. This talk was
presented at the 198S Illinois Fruit and Vegetable Growers Convention.
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SWEET CORN SCHEDULING AND HARVEST PREDICTION
Henry G. Tdber
The top sweet corn dollar is usually associated with early production
of high quality corn. This involves planting early season maturing varie-
ties two or more weeks before the average frost-free date in your area.
Although noted for their vigor and tolerance to cold soils , early maturing
varieties do not have the flavor quality and ear attractiveness of the main
season varieties. Thus, early maturity varieties are followed by later
plantings of main season varieties. There are many excellent varieties
available for a given area with wide variance in plant size, ear height, ear
length, number of rows of kernels, kernel size, ear quality, and time of
development. Some popular types are the bicolors (mixture of yellow and
white kernels), white varieties, particularly Silver Queen and, more recent-
ly, the extra sweet or high sugar types. Our program at Iowa State has been
concentrating on the early maturity (less than 75 days) to evaluate the top
yielders and quality for the early market.
The number of days to maturity will vary considerably depending on
solar radiation, photoperiod, soil moisture, and the growing season tempera-
ture. Obviously, in cool, mid to late April, corn will be slower to mature
than the same variety planted near Memorial Day. Unfortunately, the days to
maturity listed for sweet corn in the seed catalog usually represents a
value obtained with warm temperatures and rarely reflects time for develop-
ment with early plantings. For instance, the maturity time for 12 early
varieties planted the last week of April to early May in 1981 through 1983
in central Iowa averaged 79 days. However, the average catalog value for
the same 12 cultivars was listed at 69 days.
Successive plantings are necessary for continuous supply in the market
place. This can be accomplished by planting varieties differing in maturity
or successive planting of a high quality variety using the Growing Degree
Unit method (heat units). Actually, most growers use a combination of the
two concepts.
The Growing Degree Unit (GDU) concept takes into account the effect of
temperature on rate of sweet corn growth. The National Weather Service
method is:
GDU = ^"^max + "^min^ - 50.
If T^in < 50, then T^^^ = 50 °F
If T^ax > 86, then T^^^ = 86°F
The Tjjj^x ^^'^
^min ^^^ ^^® maximum and minimum temperatures in a 24 hour
period. The 50 F value is assumed to be the base temperature below which
sweet corn will not grow. The formula adjusts for maximum temperatures
above 86°F and minimum temperatures below 50°F. The 86° level compensates
for low humidity and moisture stress conditions that usually occur at high
temperatures. However, recent research indicates that with irrigation this
upper limit could be raised to 92°F.
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The accumulative GDU' s for several areas are published in the National
Weekly Weather and Crop Bulletin . To subscribe to the bulletin, which is
$13 annually, write to NOA/USDA Joint Agricultural Weather Facility, USDA
South Building, Room 5844, Washington, DC 20250. Also, there may be a local
weather station nearby that has this information.
The growing degree day concept is at best a simple relationship to
explain a complex physiological growth development process. The major
influences on sweet corn maturity are temperature, moisture, and sunlight.
Many researchers have been trying to improve the model by including
parameters for solar radiation, soil temperature at the 4" depth until grow-
ing point emerges (usually 6-leaf stage), humidity, etc. Many factors
influence the GDU accumulation for different fields such as fertility
levels, soil types, soil temperatures, slope air drainage, depth of
planting, seed vigor, drought, etc.
Several factors cause calculating errors. One of the most serious
errors results from the time of temperature observation if maximum-minimum
temperature thermometers are used to record temperature rather than a
recording thermograph. Some stations use 8 a.m., others use 5 p.m. Another
error is introduced because maximum-minimum temperatures have equal weight
in the unit calculations during summer when days are longer than nights.
Nevertheless, GDU' s can be used to satisfactorily schedule your plantings.
Generally, GDU's accumulate twice as fast in mid-July as they do in late
April and the first of May. Thus, for a 3-day harvest spread in July plant
the same variety every 6 days in late April to mid-May. This ratio of 2 to
1 shortens to 1.4 to 1 for the end of May. Therefore, a 3-day spread in
harvest in July is equivalent to a 4-day planting spread the end of May.
Using the GDU method to predict the maturity date is not nearly as
successful in scheduling plantings. Many efforts to predict maturity have
been unsuccessful because of the obvious — predicting future weather.
However, you can use the system to monitor the rate of development and
narrow in the harvest time. For example, on graph paper plot the average
long term accumulative GDU's (on Y-axis) for the season date (X-axis) from
the National Weekly Weather Crop Bulletin . Then, plot the GDU's as the
season develops. You should be able to see whether you are behind or ahead
and adjust plantings accordingly. For example, if May is behind about 80
GDU's (as it was in 1981), and normal temperatures occur the rest of the
season, harvest will be about 4 days behind (80 ^ 20 GDU/day in July = 4
days). Thus, you may want to use an earlier maturity variety in your next
planting.
Once 50 percent silk has occurred, time to maturity is more precise.
For central and northern Iowa, we have found that silking occurring in mid-
July would be approximately 18 days to maturity; silking at August 1, about
19 days; and mid-August, 20 days to maturity. However, the extreme heat in
late July and August of 1983 shortened that to 15 days. Even more valuable
would be information on temperature correlation with phenological develop-
ment such as field corn seed producers have developed, i.e., how many GDU's
accumulation to 6-leaf, 14-leaf, and silking would be necessary. Research
is underway to obtain this information.
To use the GDU method effectively you need to know the heat units or
GDU's for the varieties you are planting. A few seed companies do give the
109
GDU's for their varieties. Ask your local seed dealer.
Variety Evaluation
We have evaluated many early sweet corn varieties (75 days or less in
maturity) for the past 8 years in central Iowa. The better performing
varieties are listed in Table 1. The soil type was a loam, a pH of 7.1, P
and K soil test high and organic matter of 4.6%. Plant population was
20,000 plants per acre in 38 inch rows. Weeds controlled mainly by Bladex
and Lasso. Irrigation was by overhead sprinkler.
Table 1. A 4-year average, 1980-1983, of early sweet corn performance at
Ames
,
Iowa
.
Maturity Mkt.
Yield Culls
Ear
Length
Growing
Variety Actual Catalog Degree Days
Days Doz/Acre % Inches
Earliking 74 66 1297 34 6.8 1294
Earlibelle 77 71 1505 22 7.4 1363
Sundance 78 69 1722 20 7.0 1382
Seneca Star 78 66 1583 22 7.3 1391
Earligem 78 64 1474 24 7.7 1372
Aztec 79 68 1689 18 7.3 1404
Northern Belle 82 74 1772 17 7.6 1498
If you haven't used some of these varieties, you may wish to make a
trial planting. Sundance is the standard early variety. Note that Seneca
Star and Earligem have a more attractive ear length, but are lower yielding.
Know your market outlet when selecting varieties.
Dr. Henry G. Taber is Associate Professor^ BeyariMent of Hortioulture, Iowa
State University y Ames^ Iowa. This talk was presented at the 1984 Illinois
Fruit and Vegetable Convention.
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HIGH SUGAR SWEET CORN CULTIVARS
J. W. CouvteVy David B. Diokinson^ and Edward E. Carey
Fresh sweet corn can be enjoyed only for a few days from a given plant-
ing, because the kernels are at peak quality for a relatively short time.
For continuous sales or processing, the crop must be planted and managed for
successive harvests. During the past thirty years several maize endosperm
mutant genes have been discovered that condition high sugar levels as well
as extended periods of kernel quality (1,3,6). Cultivars with good horti-
cultural traits that incorporate these genes will benefit the grower, the
shipper and the consumer. The purpose of this paper is to review high sugar
sweet corn cultivars that are currently available to commercial growers.
Quality in sweet corn . The sweet corn kernel stores sugar, starch and
phytoglycogen in the endosperm. Several corn endosperm mutant genes in-
crease the sugar levels (i.e. "high sugar sweet corn") compared with
ordinary sugary (su_) sweet corn.
Sweet corn kernels contain five sugars but only sucrose is important so
far as the sweet taste is concerned (Table 1). The high sugar cultivars
have more sugars than ordinary sugary cultivars and this is because the
sucrose level is higher (Figure 1).
Table 1. Sugars present in sweet corn kernels
Sugar
Relative
sweetness 1
Relative
abundance
at edible stage^ Comments
(%) (% of dry weight
)
Sucrose
Glucose
Fructose
Sorbitol
Maltose
100
50 to 60
100 to 150
48
60
10.9
0.9
0.8
0.4
0.02
Present also in sugar cane
and sugar beets
Also called dextrose
Also present in high
fructose corn syrup
Also present in plums,
apples , sugar-free chewing
gum
Produced from starch
ISee Schaffer (7).
^Values for Seneca Star harvested in 1983 at 69 percent moisture.
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The sugary enhancer gene (^e) was found in a sweet corn inbred produced
by Dr. A. M. Rhodes and this gene has been transferred to other sugary in-
breds (Figure 2, Table 2). Figure 2 shows that sucrose content of the two
se inbreds (IL677a, IL731a) is higher than in ordinary sugary (IL451b,
Seneca Scout). Another difference is that sucrose continues to increase in
the two se inbreds between 21 and 28 days post-pollination, a time when
sucrose levels plateau or begin to drop in ordinary sugary sweet corn. It
is important to know whether the high sucrose content of s^ inbreds also is
produced in se hybrids. Unpublished data from the first year of our two-
year study (Table 2) show that sucrose level is maintained in the kernels of
the more vigorous, higher yielding hybrids.
10
3^
-IZ
• ILLINI XTRA-SWCET (ih.)
t ILLINOIS 6770
O VICTORY OOLDCN
« OOLDEN CROSS
EARLY SUNOLOW (lu, )
19 ei es ee 27 es
DAYS AFTER POLLINATION
Fig. 1. Total sugars in several sweet corn cultivars. Values are expressed
as a percentage of fresh weight. Illini Xtra-Sweet is a shrunken-2 hybrid
and Illinois 677a is a sugary enhancer inbred. The others are ordinary
sugary hybrids. Data from Gonzales (5).
During post-harvest storage at a warm temperature (86°F, see Table 3
and reference 2), the percentage drop in sucrose is about the same for s_e
and ordinary sugary cultivars. However, the sucrose level in sje after warm
stoarge for 48 hours was generally higher than the level in freshly harvest-
ed ears of ordinary sugary, due to the very high sucrose level in £e at
harvest. A research problem for the future is to obtain sweet corn genes
that cause a slower loss of sugars during warm storage.
In addition to the level of sugars (primarily sucrose) present, the
level of water solubel polysaccharides (WSP) is also determined by the dif-
ferent genes. The WSP give corn its creamy texture. The s_e cultivars have
a creamy sweet corn texture due to presence of WSP while the sh 2 cultivars
lack such polysaccharides and have a more "crispy" texture. Different
combinations of these factors result in distinct hedonic taste preferences
for high sugar sweet corns. There is no relationship between color of
kernel and sweetness.
Endosperm mutants . Thirteen endosperm mutant genes, in addition to
sugary (s_u), have been identified for potential development of high sugar
112
Table 2. Sucrose content of sugary enhancer inbreds and hybrids harvested
at the edible stage during the summer of 1982.
Sucrose content
Line Line* Group
(% of dry weight
)
1. Sugary Enhancer Inbreds 21.1
IL677A 21.8
IL731A 14.1
IL766A 23.5
IL767A 28.4
IL779A 16.7
B5764 21.9
2. Sugary Enhancer Hybrids 23.2
IL677A X IL766A 24.0
IL677A X IL767A 14.9
IL677A X IL779A 22.8
IL731A X IL766A 29.4
IL731A X IL779A 24.5
B5764 X IL677A 23.6
3. Sugary Inbreds 12.0
ILUA 12.6
IL14H 13.9
IL451B 9.6
*Values are averages of three ears.
sweet corn (1). Some of these genes may be combined to produce complement-
ary results.
The endosperm mutant genes presently in commercial hybrids today and
examples are given in Table 4.
Ultimately, cultivars of high sugar sweet corn must have desirable
horticultural traits along with their good eating characteristics. Some of
the important factors are ear shape, uniformity, husk protection, kernel
size and shape, pericarp tenderness, germination and emergence of seedlings,
ability to stand in the field, disease resistance and yield. Boyer and
Shannon (1) state that "cultivars based on genes that produce high sugars
and low starch in kernels will have reduced kernel energy reserves needed
for germination."
Pollination . Sweet corn is unique among vegetable crops because the
pollen source can have an immediate effect on the quality of the ear that is
eaten. Field corn pollen, for example, will make sweet corn starchy. Like-
wise, pollen from some high sugar sweet corns will make sweet corn starchy.
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Days After Pollination
28 35 Dry
Fig. 2. Sucrose content of two sugary enhancer lines (IL677a, IL731a), two
sugary lines (IL451b, Seneca Scout), and four starchy lines (B73,
B73xMol7, Texas 17W AlO and Texas 17W). The Texas lines are roast-
ing ear varieties, and the other starchy lines are dent corns.
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Table 3. Sucrose level in ordinary sugary and sugary enhancer inbreds
harvested at the edible stage and stored 48 hours at two tempera-
tures .
Sugar Kernel
Sucrose level retention moisture
at stored in 86°F at
Inbred harvest 36°F 86°F storage harvest
(% of dry weight) (%) (%)
1. Sugary
IL14H
IL451B
9.3 a^ 10.8 b 7.5 c 81 70
7.9 a 8.1 a 5.0 b 63 64
Sugary enhancer
IL677A 21.3 a 21.6 a 17.1 b 80 69
IL731A 26.1 a 24.4 a 18.0 b 69 71
IL775A 23.2 a 24.6 a 13.9 b 60 69
IL776A 22.8 a 20.9 b 14.5 c 64 68
ILB5763(1) 17.3 a 13.9 b 11.9 c 69 67
•Numbers on the same row that are followed by different letters are differ-
ent from each other at the 5% level of significance.
Table 4. Endosperm mutant genes in commercial sweet corn cultivars.
Gene or
gene combination Name Cultivar examples
Gold Cup, Silver Queen
Platinum Lady, Miracle
Early Xtra Sweet, Florida Staysweet
Honeycomb, Sugar Time
Pennfresh ADX
Hawaiian Super Sweet #9
Hawaiian Super Sweet #6
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su sugary
se sugary enhancer
sh2 shrunk,en-2
su sh2 "synergistic"
ae , du , wx amylose-extender
,
dull, waxy
bt brittle
bt2 brittle-2
Table 5. High sugar sweet corn cultivars for Illinois. i
The following high sugar sweet corn cultivars are worthy of commercial
planting in Illinois. New cultivars not thoroughly tested are marked (T),
These are suggested for trial in small plantings.
Note. Some high sugar cultivars may germinate poorly in cold, wet
soil. Others have a tendency to lodge under adverse weather conditions. A
high incidence of smut was observed in 1983 trials. For more descriptive
information see "1984 Vegetable Varieties for Commercial Growers" (4), and
for field trial data see "1983 Vegetable Research Report" (8).
Cultivar Days to maturity Color
sh2 types have crisp texture and are very sweet. Isolate from all other
sweet corn, may be called "super sweet" or "extra-sweet" in catalogs.
Early Xtra Sweet
Xtra Sweet 82
Candybar
FMX 24 (T)
IF 82 8133 (T)
Candyman
Florida Staysweet
Sucro
Sweet Time
AVX 2519 (T)
75
77
77
80
85
85
87
87
87
87
yellow
yellow
yellow
yellow
yel low
yellow
yellow
yellow
yel low
yellow
su sh2 or "synergistic" types, also "Sweet genes hybrid"®. Standard sugary
(su) sweet corn kernels with 25 percent high sugar (sh2) kernels on the ear,
Honeycomb
Sugar Time
80
82
yellow
yellow
aeduwx gene combination, large crisp kernels. Only one cultivar coramercialy
available.
Pennfresh (T) 88 yel low
»
The se_ or "sugary enhancer" types vary from heterozygous to homozygous
modification of high sugar kernels on the ear. Generally tender, creamy in
texture, and sweet. Also "Everlasting Heritage" or "EH"® designation. Do
not produce starchy kernels when crossed with ordinary sugary varieties.
Platinum Lady
Miracle (T)
Silver Prince (T)
Terrific (T )
Paramount (T)
Snow Cap (T)
Double Delight (T)
Golden Sweet EH (T)
Seneca Sentry (T)
White Lightning
82
84
85
85
85
85
85
87
87
92
white
yellow, homozygous se
white
yellow
yellow
white
bicolor, homozygous se
yellow
yellow
white
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Likewise, pollen from some high sugar sweet corns will make other sweet
corns starchy if cross pollinated. Similarly, pollen from yellow (or bi-
color) corn will produce yellow kernels on normally white ears. This hap-
pens because the endosperm receives one complement of its genetic makeup
from the pollen (male) and two complements of genes from the ear on the
mother corn plant (female). When non-compatible sweet corns are being
grown, they must be separated in time (of pollen shed) or distance to
prevent any possible adverse effects of cross pollination.
As a general rule, every sweet corn cultivar should be planted in
multi-row blocks to insure uniform complete self pollination of the silks.
It is important that high sugar sweet corns be isolated to accomplish self
pollination and achieve the full expression and maximum benefits of the
genetic make-up of the corn.
Distances of 250 feet or separation of plantings by 14 days between
maturities will virtually eliminate all cross pollination. If wide separa-
tion is not possible, do not plant a cultivar downwind from one that can
contaminate it.
Growers are urged to try new cultivars on a limited scale before
committing a large percentage of their acreage to a new hybrid they have not
grown.
J". J^. Couvtev is Extension Specialist ^ Vegetable Crops; David B. Dickinson
is Professor of Plant Physiology and Edward E. Carey is Graduate Student
^
Department of Horticulture. This paper was presented at the 1984 Illinois
Fruit and Vegetable Growers Convention.
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SWEET CORN FERTILIZATION
Henry G. Taher
Sweet corn fertilization will be discussed in three major areas —
proper pH, phosphorus (P) and potash (K) recommendations, and nitrogen (N)
applications. It is assumed that excellent management practices are being
followed, such as weed control, irrigation, and pest management, particular-
ly corn borer and corn earworm control. Sweet corn is planted in row widths
varying from 40 inches down to 28 inches. Of course, the within row spacing
varies according to plant population. In a four year study with top manage-
ment practices, as listed above, the best overall plant population was
23,000 plants/acre. If the plant population is too high, the most notice-
able quality difference will be a shorter ear and lack of tipfill. If irri-
gation is limited, you should drop the population back to 16,000-18,000
plants/acre
.
£H_
Making sure that soil pH is adequate is the single most important soil
amendment factor that you could improve. It's true that sweet corn will
tolerate a greater pH range than most vegetable crops, a low pH of about 5.7
to 7.4. Nonetheless, you'll derive more beneficial effect from improving
pH, if low, to 6.5 than adding other fertilzer elements. Low pH occurs
where heavy N rates have been used in the past and/or on sandy loam or
coarser textured soils where bases have been leached.
Table 1. Effect of raising low soil pH to 6.5
1. Soil structure or tilth is improved.
2. Solubility of Fe , Al , Mn declines.
3. Availability of P, Mo increases.
4. Soil microbe activity increases — for example, N nitrifica-
tion and S oxidation increase, bacteria fixing N (legumes)
enhanced, potato scab organism activity decreased.
5. Root growth improved.
Many areas of the state have a neutral pH (7.0) or higher, and it is
not necessary to add lime. In fact, lime addition could be detrimental to
good crop growth.
Table 2. Effects of overliming.
1. pH change is detrimental to plant growth.
2. Available of P decreases.
3. Fe , Mn, Zn and Cu (to some extent) deficiencies may result.
4. B uptake by roots is reduced.
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P and K Recommendations
Phosphorus and K recommendations are made according to soil test
results. The soil test readings might be from very low to excessive in
these nutrient elements. Therefore, the recommendations may be corrective,
maintenance amount, or none for the excessive category. The recommendations
for phosphorus may range from to 150 pounds of P2O5 per acre, and for K
from to 250 pounds of K2O per acre. Once the recommended amount is
decided, the question is how to apply — band or broadcast. For a low
fertility soil, a 2 x 2 inch band containing a high P fertilizer analysis at
the time of seeding would be beneficial. Common starter materials would be
6-24-24, 8-16-8, etc. To avoid fertilizer burn from high salts apply no
more than 100 pounds of N plus K2O per acre in a band next to the seed.
Apply the remainder of the P and K broadcast preplant.
When the soil test is in the high category and only a maintenance
amount is recommended, there is no benefit from applying a starter
fertilizer. The exception would be for a very early sweet corn on cold,
heavy soils
.
N Recommendations
Nitrogen rates are based on the soil type — sandy loam or coarser, or
silt loam or finer — and whether you're using an early or main season sweet
corn variety. Sidedressing 1/3 of the total N rate approximately 30 days
after emergence is a recommended practice for sandy loam soils. Sidedress
on heavier soils is usually not practiced except in a year of excessive
rainfall. Compared to field corn, sweet corn is a short season crop and
will take up the majority of its N from emergence to silking. Therefore,
you do not want to short the crop its N needs. Recommendations for soil
types are given in the table below.
Table 3. Nitrogen recommendations for sweet corn.
1. Sandy loam, loamy sands, or sand soils
Early varieties - 120 pounds of N/acre preplant
Main to late season - 100 pounds of N/acre preplant plus 50
pounds of N/acre sidedressed 3 to 4 weeks after emergence.
2. Loam, silt loam, silty clay loam soils
Early varieties - 75 pounds of N/acre preplant
Main to late season - 100 to 120 pounds of N/acre preplant
On the loam or finer soils, residual amounts of N can be taken into
consideration. For example, if sweet corn follows a soybean crop, subtract
1 pound of nitrogen for every bushel of soybeans from the recommended rate.
Also, adjust the rates for your experience for top quality. Remember that
top N rates not only correspond to number of marketable ears per acre but
the quality of those ears. Consider the color of flag leaf, ear length,
tipfill amount, etc. Thus, the rates may seem higher than what would be
used to obtain top marketable number per acre.
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Micronutrient needs were not mentioned because plant analysis is the
best means to determine def iciency/toxicity on your fields. For sweet corn,
take 30 to 40 ear leaf samples when 50 percent of the ears are showing 1
inch of silk for a given field or area. If you feel you have a problem
field, it would be helpful to take a soil analysis from the base of the
plant at the same time. Many years of research have correlated nutrient
content of the ear leaf at silking to top quality sweet corn production.
Leaf samples taken at a different position on the plant or at a different
time of season cannot be correlated to accepted values.
The N rate and recommendations should be adjusted upward or downward
based on your experience and locations. Phosphorus and K recommendations
should be made on valid soil test results. Remember that maintaining proper
pH is the single most important fertilization step you can follow.
Dr. Henry G. Taher is Associate Professor, Department of Eortiaulture , Iowa
State University, Ames, Iowa. This talk was presented at the 1984 Illinois
Fruit and Vegetable Growers Convention.
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COMMON RUST OF SWEET CORN
Jevald K. Pataky^ Jack A. Juvik, and John M. Headriok
Common rust of corn is caused by the fungus Puccinia sorghi . The com-
plete life cycle of ^. sorghi involves five different spore stages: telio-
spores, basidiospores
,
pycniospores , aeciospores and urediniospores . There
are two hosts: corn and Oxalis spp. Teliospores, which are produced on
corn, germinate to form basidiospores which are wind-disseminated to Oxalis
spp. where they geirminate and infect. The sexual cycle of the fungus then
occurs on Oxalis spp. where pycniospores are formed and mate with receptive
hyphae . This mating results in the production and aeciospores which are
wind-disseminated to corn where they germinate and infect. An asexual,
"repeating" cycle occurs on corn and involves the production and dissemina-
tion of urediniospores. Several urediniospore cycles can occur on corn in a
single growing season.
All spore stages occur in Mexico, but stages that involve the alternate
host ( Oxalis ) are of little importance in the life cycle of the fungus as it
occurs in the United States. Consequently, severe rust epidemics in the
United States are the result of the asexual cycle and urediniospores.
Rust Epidemiology
Severe rust epidemics on dent corn have been rare in the Corn Belt
region of the U.S.; however, rust epidemics on sweet corn have been severe,
though somewhat sporadic. The three primary factors that interact to in-
fluence the outbreak of rust epidemics on sweet corn are: i.) quantities of
inoculum (urediniospores) which initiate rust epidemics, (ii.) environmental
factors conducive to epidemic development, and iii.) levels of high rust
susceptibility in most sweet corn cultivars.
Rust inoculum . Urediniospores are believed to be unable to overwinter
in the northern Corn Belt. Consequently, inoculum that initiates rust epi-
demic is thought to follow the "Puccinia pathway". Inoculum overwinters in
the southwestern U.S. and Mexico and is blown north each spring following
the sequential plantings of corn from the southern U.S. to Canada. In this
manner, the movement of ^. sorghi northwards is similar to the dissemination
of aphids that vector maize dwarf mosaic virus. Severe corn rust epidemics
generally do not occur in the "Puccinia pathway" because of high levels of
general resistance in dent corn. However, this type of resistance is not
complete and P. sorghi can reproduce on resistant dent corn. Urediniospores
produced on dent corn can become the inoculum which initiates epidemics on
sweet corn. The amount of inoculum produced on dent corn is influenced
considerably by environmental conditions.
Conducive environments . Rust epidemics on sweet corn are generally
attributed to "ideal" environmental conditions: cool temperatures (60 to
75°F) and high relative humidity. In addition to affecting the amount of
initial inoculum, the environment also influences urediniospore germination
and the rate at which rust epidemics develop. Previous studies indicate
that the presence of moisture is probably the most critical environmental
factor influencing urediniospore germination. Apparently, a shorter period
of "leaf wetness" is required for urediniospore germination at "ideal"
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at "ideal" temperatures than at cool temperatures. Uredinios pores can
germinate from 36 to 92°F with an optimum range of approximately 50 to 85°.
The rate at which rust epidemics increase in severity also depends on
the environment because other factors in the repeating cycle of rust (latent
period, sporulation, etc.) are also affected by the same conditions that
affect urediniospore germination. Further research on the effects of
environment on rust epidemic development is needed to improve disease
control decisions.
Host susceptibility . Sweet corn cultivars are considerably more
susceptible to rust than dent corn although substantial variation for
partial rust resistance exists among commercial sweet corn cultivars. Based
on over 4 years of evaluation in Minnesota, some of the commercial hybrids
grown in Illinois can be ranked as follows: Miracle, Sugarloaf (moderately
resistant); Commander, Jubilee, Midway (moderately susceptible); Bonanza,
Stylepak (highly susceptible).
Early-season sweet corn is sometimes considered to be rust resistant;
however, the absence of rust on early-season sweet corn is most likely due
to low levels of inoculum or poor environmental conditions rather than host
resistance. In order to accurately assess resistance of early-season
cultivars, comparisons should be made to late-season cultivars under condi-
tions conducive to rust epidemics.
Epidemic development . Rust epidemics on sweet corn are most severe
when substantial primary inoculum infects highly susceptible hybrids under
conducive environments. The severity of rust at harvest can be reduced by
lowering initial inoculum or by reducing the rate of epidemic development.
Low initial inoculum should reduce the overall level of the epidemic, and
thus reduce final severity. Inoculum is lower for early-planted crops and
when the environment is not conducive for inoculum build-up on dent corn.
The rate of epidemic development can be slowed by "poor-rust" environments,
by partially resistant cultivars or by fungicide applications. Severity of
rust at harvest should be low when rates of epidemics are retarded.
A small amount of rust may occur even if inoculum is low and all three
"rate-reducing" factors are effective. The amount of rust that can be
economically tolerated depends upon yield loss relationships.
Yield reductions .
Sweet corn yield and quality decreases as rust severity increases. In
a preliminary study conducted in Minnesota in 1978 and 19 79, sweet corn
yield reductions due to rust ranged from for moderately resistant
cultivars to 50% for highly susceptible cultivars. Secondary ears were more
severely affected by rust than primary ears although the quality and weight
of primary ears were significantly reduced when rust was severe. The rela-
tionship between rust severity and yield loss was not particularly close in
the preliminary studies. As more precise relationships between yield loss
and rust severity are developed, economic thresholds and disease management
decisions can be better evaluated.
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Rust Management
Although no sweet corn cultivar is immune from rust, several cultivars
possess moderate levels of partial resistance. This partial resistance
should provide adequate control of rust unless the environment is ideal for
severe epidemics. In severe rust environments or when highly susceptible
cultivars are grown, fungicides can be used to control rust. Mancozeb,
Zineb , Maneb , Polyrara and Bravo are recommended fungicides for rust control
in the "1984 Disease Management Guide for Commercial Vegetable Growers"
(Illinois Cooperative Extension Circular 1184). Current recommendations
suggest that fungicide applications begin when disease first appears. A
more efficacious schedule of sprays can be developed as further research
increases our knowledge of the effects of environment on rust epidemics and
as yield losses resulting from severe rust are more precisely defined.
Genetics of Rust Resistance
Compared to sweet corn, rust has never been a disease of economic
importance in the dent corn industry of the Midwest. Almost all dent corns
possess acceptable levels of field resistance to this pathogen. Resistance
to P. sorghi can be catagorized into two types: a) single-gene or race-
specific resistance and b) polygenic or generalized resistance.
In the U.S., P. sorghi is a genetically heterogeneous pathogen consist-
ing of many biotypes or physiologic races. A corn plant may be highly
resistant to certain P. sorghi biotypes or races but fully susceptible to
others. Some corn varieties display resistance to many of the races of
rust, while others express resistance to only a few. This type of resist-
ance is usually controlled by a single gene and characterized by a hyper-
sensitive, fleck-type reaction on the leaves of the host. To date, six loci
have been identified that confer resistance to different races of rust. All
genes at these loci display dominance except the rp2 gene.
Generalized rust resistance in corn is expressed as a reduction in the
number and size of lesions with decreased leaf chlorosis and necrosis.
Increased latent periods and decreased sporulation may also contribute to
general rust resistance although further studies of these factors are
necessary. This type of resistant reaction is difficult to detect at the
seedling stage. Consequently, it is sometimes called mature plant resist-
ance. Inheritance of this form of resistance appears to be polygenic or
under the control of several genes operating together. General rust resist^
ance is believed to function against most, if not all, races of P. sorghi .
Breeding for Rust Resistance
The fact that rust is not an economically serious disease in dent corn
because of host plant resistance indicates that the development of rust
resistant sweet corn hybrids would be one of the least expensive and most
effective methods for rust management. This can be accomplished by
transferring individual genes for resistance from dent corn types into sweet
corn varieties. While such a breeding program is comparatively straight
forward and rapid, it may not represent the best solution. Varieties with
monogenic resistance to pathogens tend to be more susceptible to the break
down of this resistance through the appearance of a new or previously ^rare
race of the pathogen. This is of major concern with rust since many races
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of p. sorghi are knovm to exist. For example, the Rp-d gene was previously
considered to be effective against all races of rust, but a new biotype of
P. sorghi appeared in Hawaii that would infect plants that possess the Rp-d
gene.
For this reason it may be advantageous for plant breeders to develop
new sweet corn varieties that possess many genes for rust resistance. These
varieties would be less vulnerable to the potential breakdown of resistance.
This could be accomplished by either a) incorporating several dominant Rp
genes into individual sweet corn genotypes or b ) transferring polygenic
generalized resistance into elite sweet corn inbreds.
The Departments of Plant Pathology and Horticulture at the University
of Illinois have initiated a cooperative program aimed toward studying the
epidemiology of rust on sweet corn and the development of elite inbreds with
resistance to this disease. Experiments are being conducted to more
precisely determine what conditions influence the development of rust
epidemics and to quantify the effects of rust on yield and quality. How the
environment interacts with the expression of host-plant resistance is also
being studied to identify the most promising sources of genetic resistance
for incorporation into new sweet corn inbreds.
Jevald K. Pataky is Assistant Professor of Plant Pathology, Jack A. Juvik
is Assistant Professor of Hortioulture, and John M. Eeadriok is a Graduate
Student in Plant Pathology . This talk was presented at the 1984 Illinois
Fruit and Vegetable Growers Convention.
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PLASTIC ROW TUNNELS FOR MUSKMELON
PRODUCTION IN ILLINOIS
John M. Gevhev
Plastic row tunnels were first used for commercial vegetable production
on early spring cucumbers in San Diego County, CA during 1958. Within five
years row tunnels were used regularly for early spring crops of cucumbers,
tomatoes and squash in this area. Over the last 25 years there has been
considerable research on the use of clear plastic covers of various types.
However, until recently there has been little commercial use of plastic
covers for vegetable production. Increased consumer interest in locally
grown vegetables may have made the use of plastic tunnels for early vege-
tables economically feasible.
Both plastic mulch and clear plastic row tunnels have been shown to
improve yields and earliness of several vegetable crops. However, little
has been done to develop information on costs and potential returns of using
these systems. Such information would be useful for growers in making
decisions. Experiments conducted in Illinois over the last several years
have demonstrated that slitted clear plastic tunnels used with black plastic
mulch significantly increased muskmelon yields over those obtainable on
either black plastic mulch alone or on bare soil. While there was extreme
variability in soil type, rainfall and temperature among sites, the use of
black plastic mulch alone and mulch plus row tunnels resulted in increased
yields of over 2,000 and 4,000 melons respectively, compared to those
produced on bare soil (Table 1).
Table 1. Response of muskmelons to black plastic mulch and row tunnels at
several locations in Illinois.
Total Yield (No. melons/acre)
Location
Bl ack plastic Row tunnels plus
Bare soil mulch Pl astic mulch
743 3366 4686
1125 6435 6750
2662 4719 7865
2810 5829 7200
738ll 5082 8954
DeKalb, 1982
St. Charles, 1982
St. Anne, 1982
Dixon Springs, 1982
Urbana, 1981
Mean 2944 5086 7091
'^Most of the melons on bare ground were significantly smaller in size and
later than those on mulch at this location.
In a study in DeKalb, IL muskmelon yields and labor costs were tabu-
lated for black plastic mulch alone and the tunnel plus mulch system. In
this experiment, slitted clear plastic row tunnels resulted in the highest
total and early yield of melons. Also percent survival of the plants and
days to flowering were improved (Table 2).
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Table 2. Yield, flowering and survival of muskme Ions grown under row
tunnels, on black plastic mulch and bare soil, DeKalb, IL, 1982
Yie Idl Days
to 50%
Plant2
( No . me
1
ons /acre) Days to Survival
Treatment Early Total First Fl ower Flowerirtg (%)
Bare soil 50 743 17 22 59
Black plastic
mulcn 1056 3366 15 21 50
Row tunnel
plus mulch 3383 4686 10 17 91
^Early yield is from the first 5 of a total of 10 harvests through
September 3.
^Plant losses were attributed to wind damage, excess rainfall and hail prior
to row tunnel removal.
The economic analysis showed that the cost of materials, labor, and
machine operation when using black plastic mulch for melon production total-
ed $245.17 per acre. The row tunnel plus plastic mulch cost $924.62 per
acre to use (Table 3).
Table 3. Material and labor costs for row tunnels plus black plastic mulch
(above costs of bare soil production).
Item hours/acre cost/acre ($)
Black Plastic Mulch Alone:
Materials $ 172.80
plastic
Labor^
application of plastic^ 6.0 20.10
transplanting by hand 5.0 16.75
plastic removal by hand 6.0 20.10
Machine Operating Costs
tractor for mulch layer 3 7.71
tractor to help remove
plastic 3 7.71
Total $ 245.17
Row Tunnel
:
Materials
plastic ^ 525.00
wire for hoops-' 33.85
Labor-'-
to open trenches 1 3.35
to set hoops 8 26.80
to apply tunnels 20 67.00
to remove plastic and hoops 7.0 23.45
Subtotal for row tunnels 679.45
Total from black plastic 245.17
Total for black plastic mulch plus row cover 924.62
^Labor costs were calculated at $3.35 per person/hour.
^Mulch was applied with a mechanical layer using one driver and one person
to cover loose edges.
-^Includes labor to cut the wire, and the total is amortized over 7 years.
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Both black plastic mulch and the row tunnel plus mulch system consis-
tently result in increased yields of marketable rauskmelons. The actual
amount of increased yield will depend on specific growing conditions. Also,
melons are generally larger and cleaner when plastic is employed.
A cost-benefit analysis of the use of black plastic mulch alone shows
that it can be easily justified by most growers. An average increase of
yield of 2142 melons (Table 1) divided into the $245.17 cost of production
(Table 3) would require a per melon price of only 11.5 cents to break even.
This calculation does not include the additional cost of harvesting and
marketing the extra melons. However, figures from an economic study on
muskmelons which included harvesting and marketing costs show this break
even figure to rise to only 14 cents per melon when harvest labor is
included. Black plastic mulch should prove a cost effective investment for
most melon growers.
The row tunnel plus black plastic system provided an average yield
increase of 4147 melons per acre (Table 1). Dividing this into the $924.62
cost of production (Table 3) gives a break even melon price of 22.3 cents
each. While the row cover system is not as cost effecive as black plastic
mulch alone, it might be considered by growers interested in very early
markets. Roadside stand operators would be able to sell home grown melons
earlier by using row tunnels.
The benefits of row tunnels include rapid plant growth early in season
due to higher temperatures in the tunnel. In Illinois, temperatures are
frequently cool during May and at night in early June. Plants grown with
row tunnels are larger at flowering than unprotected plants. Additional
benefits were that the tunnels protected plants from hail at the DeKalb site
and blowing sand at the St. Anne site.
A disadvantage of the row tunnels is the labor required to set the
plastic. A four person crew was required to efficiently roll out and cover
both sides of the tunnel. Also it was difficult to spray pesticides under
the tunnel. The use of soil applied carbofuran as a systemic insecticide
should reduce the need for insecticide treatments while the tunnel is in
place
.
The following is a list of commercial distributors of row tunnel mate-
rials and related equipment. Inclusion or exclusion from this list should
not be considered either endorsement or lack thereof.
ADI Distributors, Inc.
P. 0. Box 643
Carmel, IN 46032
AgFilms Product Manager
Dow Chemical USA
2040 Dow Center
Midland, MI 48640
Ken-Bar Corp.
24 Gould St.
Reading, MA 01867
Williamstown Irrigation, Inc
Williamstown, NY 13493
Agplast Co.
P. 0. Box 3
Port Huron, MI 48060
John M. Gerber is Extension Specialist in Vegetable Crops. This talk was
presented at several regional vegetable schools in Illinois during 2983-84.
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INFLUENCE OF NITROGEN ON FLOWERING AND
FRUIT SET OF BELL PEPPERS
Walter E. Splittstoesser, John M. Gerher, and James C. Schmidt
Bell peppers ( Caspsicum annuum L. ) are produced on about 700 acres in
Illinois. Average yields are about 9,800 pounds (350 bushels) per acre with
an average wholesale value of about $2,500 per acre. Peppers grow best in a
loamy, well-drained soil in full sunlight; but this does not guarantee high
yields. At 80°F plant produce the maximum amount of growth; and bud forma-
tion, anthesis and fruit development are optimum. Above 90°F, a decrease in
blossom numbers occurs due to abscission of young buds and blossoms. High
temperature, plus low humidity increases the percentage of blossom drop.
Under these conditions, transpiration is greater than the plant's ability to
absorb soil moisture, and water is removed from the developing flower buds
and blossoms causing them to abscise.
Nitrogen also influences pepper yields, but research results on nitro-
gen are inconsistent. In some studies pepper yields increased with increas-
ing nitrogen rates up to 200 or 300 lb N/A. Under Texas conditions, pepper
yields decreased with nitrogen rates greater than 120 or 275 lb/A. In
Maryland, increasing nitrogen rates increased flowering of peppers until the
plants reached physiological maturity, at which time flowering decreased.
It appears that the actual rate of nitrogen that can be considered exces-
sive, depends upon the soil type and the environmental conditions of that
specific location.
Illinois pepper growers are cautious about sidedressing nitrogen during
the growing season for fear of inducing flower abscission or of producing
large, vegetative plants with low fruit yields. Current nitrogen recommen-
dations for peppers are a preplant application of 100 lb/A and a sidedressed
application of 50 lb/A, 3-4 weeks after fruit set. The objectives of this
study were to determine the effect high rates of sidedressed nitrogen had
upon flowering, fruit set, yield and time of harvest of bell peppers.
MATERIALS AND METHODS
'Cal Wonder' plants 7 weeks old were transplanted at three locations in
Illinois: A plainfield sand near Kilbourne (1981), a Flanagan silt loam
near Urbana (1982), and a Maumee loamy fine sand near Wichert (1983).
Commercial plant spacings were used.
All plots received a preplant broadcast application of 45 lb/A phospho-
rus, 113 lb/A of potassium, 73 lb/A of KMgS04 ^^^ ^5 lb/a of nitrogen on the
Plainfield sand and 100 lb/A of nitrogen on the Maumee fine sand. No pre-
plant application was applied on the Flanagan silt loam. All plants
received a starter fertilizer application at transplanting of 2.2 lb N/A, 5
lb P/A and 3.2 lb K/A.
Weeds were controlled with 0.75 lb/A of Treflan preplant incorporated
with cultivation as needed. Irrigation was applied when less than one inch
of rainfall was received each week. A complete randomized block design with
4 replications was used.
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Two months after tranplanting, sidedressed nitrogen as NH4NO3 was
applied at the following rates (lb/a): Plainfield sand, 0, 35, 75 and 110;
Flanagan silt loam, 0, 50, 100, 200, 300 and 400; Maumee fine sand, 0, 200,
400 and 600. The nitrogen was banded 10 inches from each side of the row.
Ten flower buds, 10 flowers at anthesis and 10 set fruit were tagged in
each replication at the time of sidedressing. The number of flower buds,
flowers and set fruit which reached maturity was recorded at harvest time.
Fruit was harvested five times at the green stage and fruit number and
weight recorded.
At the last harvest, 20 recently matured leaves were picked, weighed,
dried (140°F, 24 hr), ground and analyzed for total N by Kjeldahl.
RESULTS AND DISCUSSION
There was no significant difference in number of fruit per plant in
individual years (Table 1). However, fruit size was greatest in 1981, and
smallest in 1982. There was no significant difference in fruit number at
individual harvest times each year. This indicates that increasing nitrogen
rates did not result in either more rapid, or delayed fruit maturity.
Fruit size was unaffected by the nitrogen treatments and was not
significantly different between years (Table 1). Fruit size is controlled
more by the genetic makeup of the plant than by the environment; whereas
fruit numbers are more influenced by the growing conditions. In years when
conditions are unfavorable, fewer fruit per plant are produced but fruit
size remained relatively constant. The percentage of flowers lost or fruit
abscised varied greatly within replications, between N treatments and
between years and was not signficantly different from each other. From 30-
60% of the flowers treated at bud stage abscised and did not develop fruit;
with a mean of 47%. Of those flowers which were tagged at anthesis when
nitrogen was applied, 45-70% abscised with a mean of 57%. From 27-37% of
the set fruit abscised with a mean of 31%. This data suggests that pepper
plants produce substantially more flowers than the plants can maintain and
develop into mature fruit.
Pepper fruit was harvested five times about two weeks apart but the
yield per harvest was not significantly different between treatments at the
individual sites. This suggests that sidedressing nitrogen did not induce
an increase or decrease in maturity of the fruit.
Plants growing under the lower nitrogen rates were sometimes chlorotic
and produced fruit which were also chlorotic and were not marketable due to
their small size. There was no significant difference in the percent culls
(about 30%) between nitrogen treatments in any given year, however.
There was no significant difference in total yield between sidedressed
nitrogen treatments in any given year (Table 1). All sand plots received
preplant application of nitrogen which appeared to be sufficient to produce
a crop. The peppers on the Flanagan silt loam produced the least yield.
This soil releases about 200 lb/A of nitrogen from its organic matter and
previous high fertility and plots did not receive a preplant application of
nitrogen. It is possible that at transplanting time, there was an
insufficient amount of nitrogen available to the pepper plants; resulting in
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less total yield.
Sidedressed nitrogen did not induce a greater yield at any location;
even at rates of 600 lb/A (Table 1). However, these high rates of nitrogen
did not result in decreased yields either. In this respect, peppers are
different from tomatoes which produce less fruit when given high rates of
nitrogen.
Sidedressed nitrogen did not induce larger pepper plants. The plants
varied from 35.7 to 44.5 kg in fresh weight with a mean weight of 39.5 kg at
harvest time. The percentage of leaf nitrogen was also not significantly
different between all the treatments over the 3 years, and varied from 1.74
to 2.99% with a mean of 2.28%.
CONCLUSION
It is apparent from these studies that the only advantage to applying
high rates of sidedressed nitrogen, when adequate nitrogen is already in the
soil or applied preplant, is to produce more lush, less chlorotic plants;
and possibly better quality fruit. High rates of sidedressed nitrogen did
not adversely affect yield of pepper fruit. It is not profitable for a
commercial grower to apply more than the recommended amount of nitrogen for
pepper production, although excessive rates are not harmful to fruit produc-
tion.
Dr. W. E. Sptittstoessev is Professor of Plant Physiology^ Dr. J. M. Gerber
is Assistant Professor of Vegetable Crops and J . C. Sohnidt was a Graduate
Student y Department of Horticulture, University of Illinois. This is the
text of a speech presented December IS, at the 1983 Vegetable Growers School,
Kankakee, IL .
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Table 1. Weight and yield of bell peppers sidedressed with various nitrogen
levels at 3 locations
Sidedresed
Nitrogen Fruit/plant Fruit/size Total Yield
(lb /A) (no.) (g) (no. )
Plainfield sand (1981)
8.9 c 76.5a 266 b
35 9.4 c 76.5a 283 b
75 8.8 c 79.3a 264 b
110 10.1 c 76.5a 300 b
Flanagan silt loam (1982)
4.9a 85.1a 98.6a
50 3.1a 82.2a 70.1a
100 4.5a 80.9a 89.3a
200 4.3a 87.9a 85.6a
300 4.9a 87.9a 71.3a
400 3.8a 82.2a 75.6a
Maumee fine sand (1983)
6.4 b 103.0a 317.9 c
200 7.5 b 92.4a 321.0 c
400 7.2 b 109.2a 319.4 c
600 7.3 b 95.2a 321.2 c
'Mean separation in columns by Duncan's Multiple Range Test, 5% level.
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NITROGEN FERTILIZER GUIDES FOR SPRING AND MAIN-SEASON
BROCCOLI AND CAULIFLOWER IN ILLINOIS
John M. Sbiader
Nitrogen (N) is one of the most important plant nutrients for producing
maximum yields and optimal quality of broccoli and cauliflower. However,
compared to the other major nutrients N is probably the most difficult plant
nutrient to manage due to its high degree of mobility in the soil and its
various transformations. Numerous processes influencing the chemical and
physical changes of N occur within the soil over a growing season. Rates of
these processes are likely to change depending on the specific environmental
conditions. As a result, N fertilization recommendations for the same crop
will very often differ depending on season and location. The information in
this paper is based on 3 years data (1981-83) from 2 research locations in
central and northern Illinois.
Nitrogen requirements for spring plantings of broccoli and cauliflower
are generally higher than those for main-season plantings, especially if the
spring is cool and wet. Soils of low organic matter content are likely to
require increased N applications since over 90% of the soil N is contained
in the organic soil fraction. Nitrogen recommendations for broccoli and
cauliflower in Illinois will vary from 120 to 180 lbs N/A based on these
factors (see Table 1).
Table 1. Nitrogen fertilizer guides for broccoli and cauliflower in
Illinois
.
Organic
matter
Season content
N recommendation (lbs N/A)
Broadcast Sidedressed
Total preplant 2 weeks 5 weeks
Spring less than 2% 180
more than 2% 150
120
90
30
30
30
30
Main less than 2% 150
more than 2% 120
90
90
30
30
30
For spring and main-season plantings, at least half of the total amount
of N should be broadcast and disked-in prior to planting. Insufficient or
delayed N application on early plantings will severely restrict growth, and
plants will never catch up. The remainder of the N should be applied in 1
or 2 sidedressings before heads start to form. In most cases, the second
sidedressing will improve yields but the costs involved may not warrant the
small yield increase. The rate of N application in the first sidedressing
may be increased up to 50 lbs N/A if the second sidedressing is not used.
If rainfall is above normal, 2 side sidedressings will be required.
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especially on sandy soils.
Late application of N when heading starts can result in leafy or loose
curds in cauliflower. Too much N is also linked with hollow stems,
especially when plants are spaced far apart. In addition, late or excessive
N can delay maturity and decrease harvest uniformity.
The use of starter fertilizer on transplants for both early and main-
season plantings is recommended. In cold soils a high phosphorus (P)
fertilizer (8-32-0) will promote early root growth. In warm soils, use a
fertilizer solution high in N such as 20-20-20 at 1 lb/100 gal water and
apply 1/2 pint to each plant. Under high temperatures or in dry soils, thse
rates need to be reduced approximately one-half to lessen the chance of crop
injury under these growing conditions.
Commercial N fertilizers are available in both anion and cation forms;
nitrate (N03~), ammonium (NH4"*"), and compounds such as urea which convert
into ammonium soon after application. No clear-cut differences between the
various forms of N fertilizer on broccoli and cauliflower in early and main-
season plantings have been observed. However, in terms of soil reaction,
most ammonium forms of N fertilizers will decrease soil pH, which may not be
desirable if clubroot disease is a problem.
John M. Suiader is Assistant Professor of Horticulture . This talk was
presented at the 1984 Illinois Fruit and Vegetable Growers Convention.
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INSECT MANAGEMENT ON BROCCOLI AND CAULIFLOWER
Roscoe Randetl
Introduction - The same insects attack cabbage, broccoli, cauliflower,
and Brussels sprouts—root maggots, aphids, flea beetles, and cabbage worms.
Applied chemical control is the same on all crops for the specific pest.
Insect Pests - Cabbage maggots hatch from eggs laid on the stems of
cole crop plants or transplants. These maggots tunnel into the stem moving
downward below the soil surface causing the plants to wilt and die. This
insect is primarily a pest in the northern one third of the state.
Cabbage worms consist of three species, the larvae of diamondback
moths, imported cabbage worms, and cabbage loopers . The damage from all
three worm species is similar in appearance - chewed holes in the leaves
between the main veins. Diamondback larvae are tiny, pale, quick moving
worms. Low numbers appear in early summer. Imported cabbage worms are
smooth, velvety-green, slow moving worms. Numbers peak in late June and
early July. Adults are white butterflies which are very visible over the
field. Cabbage loopers are green worms with pale stripes. They loop or
inch along as they move about. Looper populations peak in late July and
Angus t
.
Striped flea beetles sometimes chew small oval holes in the foliage.
Adults are small, shiny beetles, and they jump when disturbed.
Insecticides for Use on Broccoli and Cauliflower - Not all insecticides
give effective control every season. High worm numbers, high temperatures,
full grown worms, and extended spray schedules can cause increased damage.
Spray intervals between applications can be lengthened with the synthetic
pyrethroids from 12 to 16 days while with Bacillus thuringiensis formula-
tions, a 5 to 7 day schedule is necessary. Days between last application
and harvest restrictions can reduce the use of Monitor over a full season -
21 days for broccoli, and 28 days for cauliflower. Lannate and Nudrin
should be applied every 7 to 10 days.
v^ Improving Control of Cole Crop Insects - Scouting or closely observing
fields of broccoli or cauliflower for foliar feeding by cabbage worms is an
important step in the overall control program. Late season crops are almost
assured of being fed on by cabbage loopers.
Small worms are much easier to kill than full grown ones. Thorough
coverage is important as well as a regular schedule of spraying.
Bacillus thuringiensis As An Insecticide - Bacillus formulations
control only cabbage worms, not aphids, flea beetles, maggots, or thrips.
Sunlight decomposes B._t. applications in a week. High temperatures reduce
its effectiveness. But B._t. probably controls full grown worms as well as
any applied insecticide when the worms are present and feeding.
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Rosaoe Randell is Extension Entomologist at the University of Illinois. This
talk was part of a Broccoli-Cauliflower Shortcourse held at the 1984 Illinois
Fruit and Vegetable Growers Convention.
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BACTERIAL SPOT OF PEPPER AND TOMATO
Barry J. Jacobsen
The bacterial spot disease caused by the bacterium Xanthomonas
vesicatoria has long caused problems for pepper and tomato growers through-
out the USA. Epiphytotics in 1978, 19 79 and 1980 raised fundamental
questions about the epidemiology of this disease and its control. A review
of the literature provided some information on chemical control, host range,
the identification of races, sources of resistance, and general information
on the mode of infection and conditions under which infections occur.
Pepper
Initial symptoms on young leaves are small pale green pimples which
usually appear first on the underside of leaves. The first noticeable sign
on older leaves are dark green water-soaked spots. Tissue in the infected
area collapses and dies within a few days. Symptom development is fastest
at temperatures over 80°F (23°C) and is very slow at temperatures less than
70°F (21°C). Spots vary in size from 1-10 mm (0.03 - 0.25 inches) in
diameter and dark brown lesions are usually bordered with water-soaked
tissue. Lesions may coalesce to form larger, irregular dead areas; large
areas of the leaf are rarely killed. If infections are abundant, leaf drop
is common. Leaves often fall before turning yellow.
Stem symptoms are rather inconspicuous being evident as small,
elongated raised cankers that develop much as do leaf lesions.
Fruit infections are easily seen. The lesions are circular, and 2-5 mm
(1/16 - 1/8 inches) in diameter, with a raised, cracked, and roughened
surface giving them a wart-like appearance. The lesions are initially pale
green, turning brown to black with age. Secondary fungi and bacteria
frequently invade bacterial spot-infected fruit resulting in total fruit
decay.
Tomato
^ Symptoms on young plants are similar to those on pepper. Leaf spots
appear as small (1/8 inch), water-soaked, translucent lesions that later
turn brownish-black. Lesions on the upper leaf surface are somewhat
irregular and have a greasy appearance. The centers of the spots dry out
and frequently tear. Only a few spots may cause a leaflet to turn yellow,
wither, and drop prematurely. Lesions on the flower stems (pedicels) also
cause the blossom to blast and drop.
Spots on the green fruit first appear as small, black, raised "pimples"
surrounded by a narrow, water-soaked border. Later the raised portion
sinks, forming a cavity and the typical, rough, brown, scab-like lesions.
Ripe fruit is not infected. Spotting of the fruit and dropping of the
flowers are the most serious phases of the disease in Illinois.
The Causal Organism
Bacterial spot of pepper and tomato is caused by the bacterium
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Xanthomonas vesicatoria . Four different pathotypes are currently recog-
nized. These pathotypes are based on the symptoms produced (caused) on
tomato, PI 163192 or Florida VR2 pepper, and Early Calwonder (California)
Pepper. Pathotypes are differentiated in Table 1.
Table 1. Pathotypes of Xanthomonas vesicatoria .
Disease reaction on
Florida VR2 or PI 163192 Early Calwonder
Pathotype (race) Tomato Pepper Pepper
1 si S S
2 S R S
3 S ' R R
4 r1 S S
^S = susceptible, R = resistant
To date, only pathotypes 1 and 3 have been identified when isolates
from pepper and tomato collected throughout Illinois have been classified.
Pathotype 1 (Race 1) is the most common in Illinois. Pathotypes 1, 2, and 3
have been identified from samples taken in plant beds in Tifton, Georgia.
Research at the University of Florida has shown that pathotype 1 (race
1) is predominant worldwide on pepper. Pathotype 2 (race 2) has been
identified in Florida, Guadaloupe, and Brazil. In addition, race 2 has been
found in plant beds in the Tifton, Georgia, area. Since transplants are
shipped throughout the USA from this area, it is likely that races 1 and 2
can now be found nationwide.
The tomato race (race 3) can be found wherever tomatoes are grown.
Race 4 is theorized, but has not yet been identified.
Host range
In addition to pepper and tomato, other hosts have been identified.
These are listed in Table 2.
Table 2. Hosts other than pepper and tomato of Xanthomonas vesicatoria .
Common name Scientific name
Black nightshade ( Solanum nigrum )
Nightshade (S. dulcamara )
Buffalo burr (S. rostratum )
Ground cherry ( Physales minima )
Jimson weed ( Daturia stromonium )
Chinese boxthorn ( Lycium chinense)
Matrimony vine (L. halimifolium )
Henbane (Hyosyamus niger )
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Epidemiology
There are several potential sources of primary (initial) inoculum for
bacterial spot. These are: (1) infected or infested seed, (2) infected crop
residue or wheat roots, (3) on or in weeds with the bacteria blown in aero-
sol form into the field, (4) infected or infested transplants, and (5) by
man, animals, or machinery. Secondary spread in the field is primarily by
splashing water, wind-driven rain, or by workers, animals, or equipment
moving amongst wet plants.
Infection is favored by relatively high temperatures. Infection and
symptom development is favored by temperatures between 77°F and 86''F (25°C -
30*C). Consistent infections could not be obtained in greenhouses at less
than 75°F (23.8°C). Infections also required wounding. Under ideal condi-
tions, distinguishable symptoms often develop in 7 to 15 days. Recent
research has shown that this organism can exist as an epiphyte until condi-
tions favor infection.
Epiphytic behavior by X. vesicatoria (XV) is similar to that of many
other bacterial pathogens. An epiphytic pathogen (like XV) can survive for
long periods on leaves without causing symptoms. When environmental condi-
tions favor infection, the organism rapidly multiplies and becomes a
pathogen.
In greenhouses where plants were inoculated and grown under cool
(approximately 60°F to 70°F), dry conditions, no symptoms developed but XV
could be isolated from leaf washings 1, 2, 3 and 4 weeks later. The organ-
ism can thus survive unfavorable periods as an epiphyte on the surface of
leaves. We plan to study the exact conditions which allow XV to change from
an epiphyte to a pathogen. Epiphytic behavior by XV helps to explain the
sudden appearance of the disease uniformly in a production area.
Pepper fruits are susceptible to infection only during a short time in
the early fruit development; wounding is not necessary. Tomato fruit are
typically infected only when young, but nearly mature fruits can be infected
if wounded.
Control
"^ Control programs should be oriented at eliminating sources of primary
inoculum and minimizing secondary spread. Research work has provided the
means to do both.
1. Infected or infested seed : XV can remain viable on or in seed for 1 to
6 years depending on how seed is stored. This source of infection can
be eliminated by either soaking the seed in hot water or sodium
hypochlorite (see Circular 1184, Vegetable Disease Management for
Commerical Vegetable Growers
,
for details). All pepper and tomato seed
should be treated before planting.
2. Overwintering inoculum on crop residues, wheat or weed hosts : These
sources of primary inoculum are controlled by crop rotations of 3 or
more years excluding wheat, pepper, or tomato. Care must be taken to
avoid situations where drainage water from fields infected within the
past 3 years can move to new fields.
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Weed hosts should be eliminated in and around production fields.
Control in field borders may be critical where the disease has occured
previously.
3. Movement in aerosols and infection through wounds : Bacterial plant
pathogens have been shown to move in winds as aerosols for more than one
mile. XV apparently requires wounds for infection to occur. Invasion
through wounds or infections originating from wind-blown aerosols can be
minimized by providing windbreaks. Planting peppers in long narrow
strips protected by trees or early-planted corn appears to provide some
control
.
4. Transplants : Transplants should be grown only from seed treated with
hot water or sodium hypochlorite. Recommended crop rotations should be
observed. In addition, plants should be sprayed regularly (5 - 10 day
intervals) with streptomycin plus maneb and copper. Sprays should begin
with the first true leaf and continue until the plants are pulled. No
work should be done in plant beds when plants are wet. Only "certified"
plants with tags in each crate should be purchased. Non-certified
plants should be avoided. Streptomycin is sold as Agrimycin 17. Maneb
is sold as Manex, Dithane M-22, Dithane M-22 Special, Manzate and
Manzate D. Manxozab (Dithane M45 or Manzate 200) can also be used.
5. Equipment : Equipment used in infected fields should be disinfectd using
a 1:9 bleach:water mixture or with steam.
6. The production field : No work should be done when plants are wet.
Fields should be sprayed with maneb and copper rates on a weekly basis.
The tank-mixed spray should be agitated for 45 to 60 minutes before
spraying. Research has shown that mixing improves the efficacy of
copper in controlling XV. Remember that copper only slows disease
spread. Under warm (75°F to 86°F), wet conditions, sprays are relative-
ly ineffective. The influence of copper and maneb sprays on the epi-
phytic phase has not been determined. We suggest that young transplants
be sprayed for 1 to 3 weeks after planting.
7. Influence of fertility : Recent research at the University of Florida
has shown that higher levels of magnesium in tissues results in higher
disease severity, while high levels of potash had lower disease severity
than lower levels. High levels of potash were correlated with higher v,
levels of chloride ions. Higher chloride levels may retard disease
development
.
This would indicate that growers should be sure potash levels are
adequate to high in pepper and tomato production fields.
8. Resistance : There are no resistant pepper or tomato varieties available
for use by Illinois growers. This germ plasm is being developed from
'wild" type peppers including Capsicum chacoense
,
C. frutescens , and C.
annum (a non-bell type pepper). We are cooperating with the Florida
breeders in a variety development program.
Resistance is available in tomato but is not currently available in
outstanding horticultural types.
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Barry J. Jacobsen is Professor and Extension Speoiatist in the Department of
Plant Pathology . He spoke on bacterial spot at several regional vegetable
schools in Illinois during 1983.
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WEED CONTROL IN BRASSICA CROPS
Herhert J. Hopen
EFFICIENT WEED CONTROL PRACTICES
Preparing a seedbed for most vegetable crops is usually an involved
process. Debris from previous crops, or anything that would interfere with
planting and other operations, must be removed or blended into the soil.
Generally, the soil is disked, plowed, harrowed, rolled, or dragged. A
seedbed may be prepared and shaped through the use of special equipment, and
seeds or transplants may be planted on the tops of the shaped seedbeds.
During the growing season, plants may be treated with herbicides or
cultivated to control weeds. Here are ways to reduce energy costs.
Keep Equipment in Top Condition
Always have cultivating equipment in proper running order. Make
certain that sweeps, shoes, shovels, and other items are in good shape.
Don't let the equipment develop dull leading edges. When possible, hardface
cultivating equipment so the cutting edges will remain sharp as they wear,
thus reducing unnecessary friction.
Cultivate to a Shallow Depth
Don't cultivate any deeper than necessary. The deeper you cultivate,
the higher the fuel requirements and the more damage you do the plant's root
structure. Cultivate while the weeds are in the seedling stage to reduce
early competition. Timeliness is important in doing the most good with each
cultivation and holding repetition to a minimum.
Use Selective Herbicides
Take advantage of preplant and preemergence herbicides where feasible.
Most preemergence or preplant herbicides control annual grasses and some
broadleaf annual weeds. These materials can reduce or eliminate mechanical
cultivation, thus avoiding soil compaction and root damage. For many
vegetable species postemergence annual grass and broadleaf active herbicides
are available for escaped weeds. Use of these herbicides can often result
in reduced cultivation. Consult you Cooperative Extension Service
(especially Circular 907, "Weed Management Guide for Commercial Vegetable
Growers") and local reputable pesticide dealers for appropriate herbicides,
use rates and application methods.
Employ Higher Plant Populations
Consider a closer row spacing or solid seeding which results in a
greater plant density per acre. Do not exceed populations which may reduce
quality and USDA grade levels. Various agricultural experiment stations are
finding that with many species greater plant populations result in higher
yields per acre and reduce weed problems. The plants cover the ground
surface sooner, thus shading potential weed growth. Oregon State University
has found that narrow rows of beans close up faster, shading the ground
sooner. Obtaining good initial weed control with a preplant or preemergence
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spray may (in some situations) eliminate cultivation at high plant popula-
tions .
Use Direct Seeding
Where feasible, consider planting the seed directly instead of trans-
planting. Ohio tomato growers are finding that with shallow fall tillage, a
minimum of soil preparation in the spring permits direct-seeding instead of
transplanting. This tends to keep machinery off the soil. Lighter tillage
also reduces the horsepower requirements and speeds the soil-preparation and
planting operations in the spring.
Eliminate Spring Preplant Tillage
Experiments at Washington State University have demonstrated that
potatoes and possibly sugar beets can be seeded directly into the ground
without previous soil preparation. This technique reduces preplant soil
preparation, increases the available soil moisture, reduces soil compaction,
and thus cuts costs and fuel needs. Furthermore, in some instances, higher
yields have occurred. Where soils are sandy and there are frequent winds in
the spring and early summer, no-tillage preplanting may be particularly
helpful. (This technique has not been fully developed because many vege-
table species do not have available an adequate weed spectrum, sustained
action herbicide).
Employ Crop Rotation
If feasible, try to rotate your crops. Successive cropping often
encourages a buildup of weeds, diseases, and insects. By rotating crop
species the herbicide used may also be rotated to avoid buildup of species
not controlled by specific herbicides. Use soil-improving crops when land
is not occupied with a cash crop. Many soil improving crops tend to reduce
weed populations. These benefits are in addition to the large established
benefits of crop rotation for disease and insect control.
Control of Perennial Weeds
Difficult to control perennial weeds (i.e. Quackgrass in Central and
Northern Illinois and Johnsongrass in Central and Southern Illinois) may
need special control practices. Treatments of glyphosphate (Roundup) out-
side the growing season will help control these hard to control weeds.
Timing, supplemental tillage and rates of application should be carefully
controlled according to label directions for most effective control.
HERBICIDES FOR BRASSICA CROPS
Treflan and Dacthal are approved for use in direct seeded or trans-
planted brassica crops. These herbicides control annual grass weeds effec-
tively. Some broadleaf annual weeds are also controlled.
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Currently labeled herbicides (Direct-seeded or transplanted)
Crop
Active
Herbi- ingredient Weeds Timing of
cide per acre controlled application Remarks
Broccoli Treflan
Brussels
sprouts
Cabbage
Cauliflower
0.5- Annuals Preplant Stunting or growth re-
0.75 lb. (primarily soil appli- duction may occur at
Dacthal 6-10 lb. Annuals
grasses) cation, in-
corporate
with soil
immediately
Immediately
(primarily after seed-
grasses) ing. Can
also be
incorporated
preplant
recommended rates under
stress conditions. Can
use up to 1 lb. per
acre on transplants
Potential Herbicides
Devrinol, Dual, Goal (wettable powder or WP) , Lasso and Ramrod are not
phytotoxic to many brassica crops. These herbicides will control a wider
spectrum of broadleaf weeds than Treflan or Dacthal. At this time these
herbicides do not have approval of the Environmental Protection Agency for use
in brassica crops.
Goal (WP) controls the same general weed spectrum as TOK which was
recently withdrawn from the market. TOK (WP) was used for weed control in
brassica species. Although not as yet available. Goal (WP) has proven selec-
tive when used postemergence as the wettable powder formulation. Do not use
the currently marketed 1.6 pound per gallon Goal emulsifiable concentrate as
severe damage may be caused with use in brassica crops.
Devrinol is primarily an annual grass herbicide and could be used to
broaden the spectrum of control of other currently labeled herbicides when
approval for use is granted in brassica crops.
Dual, Lasso and Ramrod are closely related herbicides used in field and
sweet corn and soybean and other crops. Extensive studies with these
herbicides have shown good brassica selectivity and weed control.
Eevhevt J. Hopen is a Professor of Horticulture. This talk was part of a
BrOQcoli-Cauliflower Shortcourse held at the 1984 Illinois Fruit and Vegetable
Growers Convention.
Parts of this manuscript were adapted (and revised for Illinois) from "A Guide
to Energy Savings for the Vege-Producer", Federal Energy Administration and
USDA, Washington^ D.C., 1977 and Pacific Northwest Weed Topics^ 1983.
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ILLINOIS VEGETABLE VARIETY TRIALS - 1983
J. M. Gerher and J. W. Couvtev
Commercial growers can often improve yield, time of harvest maturity,
quality for market, and disease resistance by selection of varieties. In
addition, some varieties are better adapted to the soils and climates of
different regions in Illinois.
Vegetable varieties were evaluated for yield and quality at several
locations in Illinois during 1983. Varieties that have performed well after
testing for one or two years are suggested for grower trials.
Methods
Variety trials conducted at the following locations:
A.
B.
C.
D.
E.
Results
Vegetable Research Farm, Urbana, IL
Dixon Springs Agricultural Research Center, Simpson, IL
Illinois River Valley Sand Field, Kilbourne, IL
Kankakee River Valley Research Field, Wichert, IL
Growers Fields throughout Illinois
The varieties that performed the best in 1983 trials are listed below.
The names that are underlined are recommended for production in Illinois
(1). The others have not been tested sufficiently to be recommended at this
time. However, growers may be interested in trying them on a limited scale.
Complete trial results are published in the 1983 Illinois Vegetable Research
Report (2).
BEST TRIALS - 1983
BROCCOLI
Spring Green Duke
,
Green Comet
,
Premium Crop
Summer XPH 5002
Late Summer, Fall SG-1, Green Duke, Green Comet
CAULIFLOWER
CUCUMBER
EGGPLANT
MUSKMELON
PEPPERS
Imperial 10-6
,
Snow Crown
,
Early White, Snow King
(Fall ), Chinook
Pacer, Marketmore
,
G 8 M
Imperial
,
Black Knight, PSX 1080, Beauty, Black Bell,
Classic
,
Black Magic
Castlehy 5004, EVIB, FMX 40, Superstar, M5M2VB, Alaska
(early), Goldstar
,
Classic
,
Burpee Hybrid
,
Supermarket
,
Tamdew (Honeydew), Venus Hybrid (local market)
PSX 2146, Skipper, Yolo Wonder B
,
Greene Belle,
Shamrock, NCX 4013, Annabel le, Lady Belle
,
Melody,
Sharina, Citadel
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BEST TRIALS - 1983 (continued)
SWEET CORN
Yellow, su
White, £u
Bicolor, su.
Sugary enhancer, se^
Shrunken, sh
^
Sweet genes
TOMATOES
WATERMELON
Citations
Aztec, Sundance, Early Gold, Gold Winner
,
Bellgold
,
RXP 3 56, Seneca Warrior, Apache, Merit, Bonanza,
Jubilee
,
Lancer, NK 199, Style Pak , Tendermost, XP
301, Banner, Golden Glade, Honeycross, AVX 2522, FMX
33, FMX 92, NCX 2024, Golden Queen
Quick Silver
,
Earliqueen
,
Comet , Stardust,
XPH 2574W
Honey & Cream, Sweet Sal , Sweet Sue , Harmony
Paramount, Terrific, Double Delight, Miracle, Seneca
Sentry, Snow Cap, Mainliner EH
FMX 24, 82 8133, AVX 2519, Sweet Time , Florida
Staysweet
,
Early Xtra Sweet, BXP 9660
Honeycomb
,
Sugar Time
Fresh Pak , Pik Red, GSV 82-010, HXP 2790, Winner's
Circle, Celebrity, Jet Star
,
President, Better Boy
,
Fantastic
,
Star Pak, Mt . Pride
Imperial, Rebel Queen, Tatum, Tri-X-313
,
lopride
,
Allsweet , Sweet Favorite , Crimson Sweet , Triple
Sweet, Mirage
1. Courter, J. W., J. M. Gerber and B. J. Jacobsen. Vegetable Varieties
for Commercial Growers-1984. Illinois Coop. Ext. Serv. Circ. 1174.
2. Swiader, J. M. (ed.). 1983 Illinois Vegetable Research Report.
HortSeries 47, Department of Horticulture, University of Illinois,
Urbana, IL 61801. 112 pp. Cost is $5.00 per copy.
Dr. J. M. Gevhev and Dr. J. W. Couvtev are Extension Specialists in the
Department of Horticulture. Variety recommendations and results of trials
are presented at most of the regional vegetable schools.
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EXHIBITORS AT THE 1984 ILLINOIS FRUIT AND VEGETABLE
GROWERS CONVENTION AND TRADE SHOW
We gratefully acknowlege the assistance of the following exhibitors for their
continued support of the Convention.
ABBOTT & COBB, INC.
Bill Drumraond, P.O. Box 307, Feastervi lie , PA 19047 215-245-6666
ABBOTT LABORATORIES
John Doyle, 3412 S. W. 12th St., Des Moines, lA 50315 515-280-7915
GEORGE F. ACKERMAN CO.
George F. Ackerraan, 300 Mill St., Curtice, OH 43412 419-386-7735
ADI DISTRIBUTORS, INC.
Ken Wagner, P.O. Box 643, 430 W. Carrael Dr., Carmel, IN 46032 317-844-8221
ADVANCED DRAINAGE SYSTEMS, INC.
Allen McCall, P.O. Box 447, Monticello, IL 61856 217-762-9448
AGRI SEED & CHEMICAL CORP.
Don Morocco, 850 Dryden Rd
.
, Metamora, MI 48455 800-521-4901
AGTEC DIVISION OF AG-CHEM EQUIP CO., INC.
Jay Molter, 4900 Viking Dr., Minneapolis, MN 55435 612-835-2476
A & L AGRICULTURAL LABORATORIES
Gary Elliot, 5011 Decatur Rd., Fort Wayne, IN 46806 219-456-3545
ALMAC PLASTICS, INC.
Walter Haller, 6311 Erdman Ave., Baltimore, MD 21205 301-485-9100
AMKO AGRI-PRODUCTS/RAIN CONTROL, INC.
Mark F. Amsler, 123 W. Main, Hudson, MI 49247 517-448-3651
ANDERSON BOX COMPANY, INC.
E. R. Mussraan, P.O. Box 41264, Indianapolis, IN 46241 317-248-8086
APPLACRES, INC.
Thommie Engler, R. 11, Box 288A, Bedford, IN 47421 812-279-9722
ARCHER DANIELS MIDLAND CO.
Robert Ryan, P.O. Box 1470, Decatur, IL 62525 217-424-5737
ASGROW SEED COMPANY
Donald Cashdollar, 6551 Poinsettia St., Grandville, MI 49418 616-457-9481
BASF WYANDOTTE CORP.
Andy Kerner , R.R. 3, Vandalia, IL 62471 618-283-4791
BIOGROW
Curtis Schippers, R R 1, Box 112, West Brooklin, IL 61378 815-857-2704
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p. A. BONVALLET'S SONS, INC.
Dennis Bonvallet, R.R. 1, Box 160, St. Anne, IL 60964 815-427-8222
BOUNTIFUL RIDGE NURSERIES
Arlene Hawkins, P.O. Box 250, Princess Anne, MD 21853 301-651-0400
BRANDT CHEMICAL COMPANY
Mark A. Sturn, P.O. Box 277, Pleasant Plains, IL 62677 217-626-1123
BRINLY-HARDY COMPANY/FERGUSON MFG. COMPANY
George Wickenhauser , 2016 N. Warehouse Rd., Normal, IL 61761 309-452-3525
CHEVRON CHEMICAL COMPANY
Tom Schwartz, Box 885, Centralia, IL 62801 618-532-8058
COLE CHEMICAL COMPANY
Dean Roy, Box 421, Rochelle, IL 61068 800-892-0756
CORDAGE PACKAGING
Steve Mancione, 8112 W. Thomas St., Justice, IL 60458 513-233-2211
CROP PRO-TECH, INC.
David Harms, 33 W. Bailey Rd
.
, Naperville, IL 60565 312-420-2999
DU PONT COMPANY
Carole Shortt, 911 Dutch Mill Dr., Ballwin, MO 63011 314-394-3301
DURAND-WAYLAND, INC.
Jody Jackson, P.O. Box 1404, LaGrange , GA 30241 404-882-8161
ECKMANN IRRIGATION & EQUIPMENT
Victor Eckmann, 3600 Fairmont Ave., Collinsvi lie , IL 62234 618-344-4134
EDGECOME ENTERPRISES INTERNATIONAL, INC.
Dale Edgecombe, 2560 Federal Dr., Suite 703, Decatur, IL 62526 217-875-4693
ELECTRO-SPRAY MFG., INC.
Weldon Garrison, P.O. Box 29335, Lincoln, NE 68529 402-470-3338
R. V. EVANS PACKAGING CO.
Tom Evans, 2325 E. Logan, P.O. Box 494, Decatur, IL 62525 217-423-3631
JOHN FAYHEE & SONS, INC.
Ray Fayhee, P.O. Box 695, Prairie City, IL 61470 309-775-3317
FMC CORPORATION, AGRICULTURAL CHEMICALS
Richard Crowell, P.O. Box 154, Carbondale, IL 62901 618-549-3880
FMC CORPORATION, AGRICULTURAL MACHINERY
George Bucher, 216 Dawson Ave., Rockford, IL 61107 815-229-1109
GROWER EQUIPMENT & SUPPLY, CO.
Gerald DeBruyne, Route 1, Box 7, Grayslake, IL 60030 312-223-3100
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GROWER SERVICE CORP.
Rick Brown, P.O. Box 3025, Terre Haute, IN 47803 815-234-4404
GROWERS FERTILIZER SOLUTIONS
H. Kennell, Lockwood & Huron Streets, Milan, OH 44846 419-499-2508
GUY FARM MACHINERY CO., INC.
Clyde Morter, 15219 U.S. Hwy . 14, Woodstock, IL 60098 815-338-0600
EAGIE MFG. COMPANY
Charles Lee, P.O. Box 273, Clarion, lA 50525 217-626-1049
HARRIS SEED CO.
Gerard Ziegler, 607 S. Highland Ave., Champaign, IL 61821 217-352-5542
HARSON' S AGRI-SALES CORP.
Harold Kennell, 1107 W. N. First St., Shelbyville, IL 62565 217-774-2586
HESS & ASSOCIATES
Merle Hess, 140 Fleshman Mill Rd., P.O. Box 37, New Oxford, PA 17350
717-624-8018
HILLTOP ORCHARDS & NURSERIES, INC.
Mike McDonough, Rt . 60397 C.R. 618, Hartford, MI 49057 616-621-3135
HONEYACRES CORP.
Bill Skaife, Lucerne Valley, CA 92356 619-248-7877
A.H. HUMMERT SEED CO.
Pete Hummert, 2746 Chouteau Ave., St. Louis, MO 63103 800-325-3055
ICI AMERICAS, INC.
Paul E. Carlson, 132 Chase Park Dr., Belleville, IL 62223 618-235-0690
ILLINI SEED CO.
Jim Stubblefield, 1306 S. College, Box 332, Salem, IL 62881 618-548-6071
ILLINOIS APPLE & PEACH MARKETING BOARD
Tom Range, Route 5, Belleville, IL 62225
ILLINOIS DEPARTMENT OF AGRICULTURE
State Fairgrounds, Springfield, IL 62706 217-782-2172
ILLINOIS FOUNDATION SEEDS, INC.
Jan Freeland, P.O. Box 722, Champaign, IL 61820 217-485-6260
INDIANA IRRIGATION CO., INC.
Jack Layraon, Box 3, Onward, IN 46967 219-626-3398
ILLINOIS VEGETABLE GROWERS ASSOCIATION
Henry Boi, 17510 Garden Valley Rd., Woodstock, IL 60098 815-568-7023
KEN- BAR
Peter Kohm, 24 Gould St., Reading, MA 01867 617-944-0003
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KLUG CORNERS
Robert Klug, 7555 Territorial Rd
.
, Watervliet, MI 49098 616-468-3049
LYONS SAFETY, INC.
Bill Thompson, 6110 N. Flint Rd
.
, Milwaukee, WI 53209 414-228-8900
MAKIELSKI BERRY FARM & NURSERY
Ed Makielski, 7130 Piatt Rd., Ypsilanti, MI 48197 313-434-3673
MERCK & CO., INC.
R. W. Sholtis, 1310 Jane Dr., Gillespie, IL 62033 217-839-2529
MICHIGAN ORCHARD SUPPLY
John Hadaway, P.O. Box 231, South Haven, MI 49090 616-637-1111
MIDWEST CYTOZYME, INC.
James Miller, P.O. Box 156, Erie, IL 61250 309-659-7773
MILLER CHEMICAL & FERTILIZER CORP.
Ted Whitmore, 620 Clinton St., Kalamazoo, MI 49001 616-385-4606
MILLER FARMS
Marlin Miller, R.R. 2, Box 136, Milford, IN 46542
MOBAY CHEMICAL CO.
Jerry Ruemmler, R.R. 1, Ewing , IL 62836 618-629-2210
MONTE PACKAGE COMPANY
Tony Monte, 3752 Riverside Rd
.
, Box 126, Riverside, MI 49084 616-849-1722
WILLIAM MORAN ORCHARD EQUIPMENT
William Moran, R.R. 2, Box 171, Toledo, IL 62468 217-895-3539
NOR-AM CHEMICALS, INC.
Robert Conley, 202 E. 4th St., Rochester, MI 48063 313-656-1000
PACKAGE RESEARCH LABORATORY
Norbert Riley, 2406 Shooting Park Rd., Peru, IL 61354 815-223-7700
PENNWALT AGCHEM
Bill Smith, 3431 Fallen Oak Lane, Peoria, IL 61604 309-685-5529
PLUMMER SUPPLY
Cal Plummer, P.O. Box 177, Bradley, MI 49311 616-792-2215
POLANER FARM PRODUCTS
Hank Milstein, 1100 Evergreen Rd., Yardley, PA 19067 215-736-3050
RED WING BUSINESS SYSTEMS-PRAIRIELAND SOFTWARE, INC.
John Bruns, P.O. Box 122, Claytonvi lie , IL 60926 815-457-2987
REESER ROPE-WICKS
Stan Reeser, Rt . 1 , Box 79, Weldon, IL 61882 217-736-2271
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AL RETZER SERVICE
., Bryan Dirks, Route 1, Michael, IL 62065 618-232-1100
RILEY' S SEASONING & SPICES
Wayne Riley, R.R. 2, Box 17, Griggsville, IL 62430 217-833-2207
MARTIN RISPENS & SON SEEDS
Marvin Rispens , P.O. Box 5, Lansing, IL 60438 312-474-0241
ROCKFORD FRUIT PACKAGE SUPPLY, INC.
Lloyd Paulson, 10421 Northland Dr., Rockford, MI 49341 616-866-0143
ROHM & HAAS CO.
Mike Sorensen, 233 Glasgow Dr., Springfield, IL 62702 309-365-8354
SANDOZ, INC., CROP PROTECTION
Paul G. Bystrak, R.R. 2, Box 137, Berrien Springs, MI 49103 616-471-4377
SHELL CHEMICAL COMPANY
R. E. Widiger, 500 Northwest Plaza, St. Ann, MO 63074 314-291-5700
SHIRLEY' S DELICIOUS DELIGHTS
I
Shirley Ringhausen, R.R. 1, Box 189, Fieldon, IL 62031 618-376-6064
SIEGERS SEED CO.
Bob Jager, 7245 Imlay City Road, Iralay City, MI 48444 313-724-3155
STARK BRO' S NURSERY
Don Perrine, Louisiana, MO 63353 314-754-5511
STAUFFER CHEMICAL CO.
Duaine Kief, 2509 Combes Dr., Urbana, IL 61801 314-434-4900
TOP-SOIL TESTING SERVICE COMPANY
Mary Robbins , P.O. Box 340, 27 Ash, Frankfort, IL 60423 815-469-2530
TRIANGLE M TRACTORS
Mark Mahan, Old 41 North, Morocco, IN 47963 219-285-2377
TROYER MANUFACTURING COMPANY
Willis Troyer, 4398 Troyer Rd., Smithville, OH 44677 216-669-3021
T-SYSTEMS CORPORATION
Frosty Welch, 8960 Carroll Way, San Diego, CA 92121 619-578-1860
UNIVERSITY OF ILLINOIS COOPERATIVE EXTENSION SERVICE
122 Mumford Hall, 1301 W. Gregory Dr., Urbana, IL 61801
Fruit Crops 217-333-1522
Vegetable Crops 217-333-1965
W. H. WILDMAN COMPANY
Scott Gray, P.O. Box 42, New Hampshire, OH 45870 419-568-7531
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FOREWORD
This Proceedings records presentations made at the 1985 Illinois Fruit
and Vegetable Growers Convention held in Decatur, XL on January 16-18, 1985.
Also included are reports presented at many of the other vegetable schools
held during the winter of 1984-1985. The Proceedings has grown in size and
changed in focus over the last two years. It no longer includes annual
fertilizer, variety, weed and pest recommendations. These are still avail-
able at no cost from the Office of Agricultural Publications, 1301 W.
Gregory Dr., Urbana, IL 61801, Research reports have also been removed
from the Proceedings and accumulated in the Illinois Vegetable Research
Report. This annual report is available for $5.00 from the Department of
Horticulture, 1301 W. Gregory Dr., Urbana, IL 61801.
Ihis Proceedings and the meetings which are documuented here are only a
portion of the continuing extension education program offered by the
University of Illinois. Among the other extension publications and activi-
ties provided for commercial vegetable growers and industry representatives
are: 1) the Illinois Vegetable Farmers Newsletter; 2) the Vegetable Growers
Toll Free Hotline; 3) a series of Horticulture Factsheets; 4) the Vegetable
Production Handbook; 5) a series of circulars recommending varieties, ferti-
lizer, herbicides, fungicides and insecticides for vegetable production; 6)
summer twilight meetings; 7) research farm tours; 8) the Illinois Vegetable
Research Report; 9) other special meetings for specific needs; and 10)
circulars on specialized topics such as hydroponics and growing transplants.
In order to be kept informed of these activities the Illinois Vegetable
Farmers Newsletter can be sent to commercial growers, educators and industry
or government representatives free upon request. Horticulture Factsheet VC-
12-80, Publications About Vegetable Production, lists all our vegetable
publications and is available from 101 Vegetable Crops Bldg. , 1103 W. Dorner
Dr., University of Illinois, Urbana, IL 61801. Also many county extension
offices maintain a supply of these publications.
The 1985 Proceedings of the Illinois Vegetable Growers Schools is the
8th in a series beginning in 1978. These publications serve as a record of
the many outstanding presentations made at both state and regional grower
schools. Additional copies of this book may purchased for $5.00 from the
Department of Horticulture, 1301 W. Gregory Dr., Urbana, IL 61801.
'>. ^^iJU.
John M . Gerber
Editor of Proceedings
This publication was compiled and edited
by John M. Gerber, Extension Specialist in
Vegetable Crops and Associate Professor of Horticulture
URBANA, ILLINOIS MARCH, 1985
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June
30, 1914 in cooperation with the U.S. Department of Agriculture. William
Oschwald, Director, Cooperative Extension Service, University of Illinois at
Urbana- Champa i g n
.
The Illinois Cooperative Extension Service provides equal opportunities
in programs and employment.
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GROWING EARLY VEGETABLES TO SELL IN STRAWBERRY SEASON
John Strang
Growers have a real opportunity that they can capitalize on if
they grow strawberries. The consumer will drive miles and miles to
purchase or pick these delectable first fresh fruit of the season.
Unfortunately, most consumers won't travel this far to pick a few early
season vegetables. However, if in addition to strawberries, you also
have an assortment of quality vegetables, the consumer is more than
likely to purchase these too. The addition of early season vegetables
to your product line can substantially increase your sales receipts.
There are a number of vegetables that can be harvested during
strawberry season. These include: asparagus, beets, broccoli, cauli-
flower, collards, green onions, kale, lettuce, mustard, peas, spinach
and radishes. Due to time constaints, I will concentrate on peas and
broccol i.
PEAS
Peas are a "natural" pick-your-own crop with strawberries, since
their production season completely overlaps the strawberry harvest
season. Fresh picked peas are also a welcome change for the consumer
after a winter of canned, frozen, and shipped vegetables.
Joe Ruber in Floyd Knobs, Indiana grows quite a few peas for pick-
your-own customers, and has been doing it for a number of years. Peas
are an excellent crop for pick-your-own, since most of the labor is in
harvesting.
Basically, there are 3 types of peas: English peas or shelling
peas, where the mature peas are eaten and the pods discarded; edible-
pod peas or snow peas, in which the pods are eaten along with the tiny,
immature peas; and snap peas
,
in which both pods and peas are eaten
when immature and while they are developing. When snap peas are ma-
ture, however, the pods are discarded and only the peas are eaten.
Peas are classified as to whether they have smooth round seeds or
wrinkled angular seeds. In the past, the smooth round seeded types
were used for canning and the wrinkled seeded types were used for
freezing. This was because the wrinkled seeded types were thought to
be sweeter, tenderer and to have more flavor than the smooth types.
However, research has proved this not to be true.
Peas are also classified into 3 height categories: dwarf types
,
which are 1-2 feet tall; semi-dwarf types
,
that reach a height of 2-3
feet; a tall varieties
,
which may reach 3 feet or more.
Peas are not a crop for the grower that plans to get rich quick.
The dollar returns are modest, however, they are a quick easy crop to
grow and the establishment cost is low (Table 1). Pick-your-own pea
prices have ranged from $.30 to $.50/lb in Kentucl^ for the English and
snap peas.
1
We ran a pea variety trail with 32 varieties last season at the
University of Kentucky South Farm in Lexington, KY . The top yielding
varieties are shown in Tables 2 and 3.
Table 1. Pick-your-own Peas Costs and Returns
Expected Returns/A ($.30 X 4,000 lb)
Ca s h Co s t s
Overhead Costs
Labor Costs
$315.00
$134.00
($4.00 X 20 hrs) $ 80.00
$1,200.00
Cost of Production
Net Return/A $ 671.00
$ 529.00
Table 2. Recommended English Pea Varieties for Kentucky.
tb. It).
Days to Plant Pod Iteas Pods
z
Yield/A first height length per per Taste Seed
(30 lb bu) harvest (in.) (in.) pod node (raw) SourceVariety
Venus 184 74 20 2.75 6-7 1 4 Asgrow
Victory Freezer 182 71 24 3.3 6-8 1-2 2 Henry Fields
Bolero 163 74 20 3.0 7-8 2-3 2.5 Asgrow
Lacy Lady 159 74 17 2.5 6-7 2 3 Henry Fields
Maestro 153 67 22 3.5 7-8 1 3 Burpee
Little Marvel 139 67 20 2.75 6-7 1-2 3 Stokes
Spring 120 65 21 2.75 7 2 3-^ Asgrow
Taste Raw
1 = Poor
2 = Fair
3 = Good
4 = Excellent
Table 3. Recamiencied Sncw and Snap Pea Varieties for Kentucky.
Variety
Plant
Yield/A Days to hei^t
(30 lb bu) first harvest (in.)
HDd
z
length Nd. peas No. pods Taste Seed
(in. ) in pod per node raw source
SocM Peas
Dwarf White Sugar 157 65 22 2.5 5-7 1 3 'R^Ue
Mammoth Melting Sugar 148 67 42 3.5 7-8 1 3 Burpee
Snap Peas
a«et Snap 204 71 32 3.0 5-8 1 3 Burpee
Early Snap 161 67 15 3.25 8-9 1-2 3 Mile
Sug^r Anne 141 65 22 2.25 7 1 4 Stokes
'Taste Raw
1 = Poor
2 = Fair
3 = Good
4 = Excellent
One of the toughest problems in pea production is getting the
seeds planted when we have a wet spring. Consequently, we recommend
fall plowing if the land isn't on a slope. Seed germination is slow in
cold soils and the use of treated seed is strongly recommended. Peas
may take as long as 36 days to germinate if they are planted in soils
with the temperature below 40°F. When soil temperatures are 50°F,
seeds germinate in about 13 days. The recommended soil temperature for
planting peas is 50°F, however, most growers have to plant on the few
days in the spring when the soil is dry enough to be worked.
We like to apply phosphorus and potassium based on a soil test and
to adjust the soil pH to approximately 6.5. Broadcast between 30 and
60 lbs of actual N per acre prior to planting, depending on the fertil-
ity of the soil or, band the fertilizer 3-4 inches beside and below the
seed row at planting.
Peas are planted in either single rows, 24-36 inches apart, or in
doubles rows with 6-8 inches between rows and 18-24 inches between
pairs of rows. It takes between 60 and 100 lbs of seed per acre de-
pending on the spacing.
Table 4. Fresh Market Broccoli Costs & Returns
Expected Returns/A ($.50 x 7,000 lb) $3500.00
Cash Costs $1001.00
Overhead Costs $ 204.00
Labor Costs ($4.00 x 75 hrs) $ 300.00
Cost of Production $1505.00
Net Return/A $1995.00
There are several herbicides cleared for peas:
Dual 8E, preemergence; Treflan 4E, preplant incorporate; Surflan AS +
Treflan 4E, preplant incorporate; and Basagran 4E, postemergence.
Whatever herbicide you choose, be sure that it is not only cleared for
peas, but also for the crop that you plan to follow your peas with.
Peas are harvested about every other day and you can expect to get
between 2 and 5 harvests depending on the temperature and variety.
Thus, it best to plant early, midseason, and late varieties to extend
the harvest season. Snow peas tend to pick over a longer period of
time, but the peas need to be kept picked off of the plants in order to
keep the vines bearing.
The containers used to harvest strawberries can also be used to
harvest peas. Often a little consumer education is needed to train
pickers to harvest peas at the proper stage of maturity.
Peas have a very high respiration rate in comparison with other
vegetable crops. Consequently, they loose their sugar fairly rapidly
after harvest and keep best at 32°F. They also maintain their sugar
content longer when kept in their pods.
Pea shelling can be speeded up considerably if they are blanched
in their pods in boiling water for about 30 seconds and then cooled
rapidly in cold water. Following this the peas are shelled by simply
squeezing the pods.
When a customer visits your operation, you might suggest that they
write their address on the back of a postcard so that they can be noti-
fied next season when the strawberries, peas and broccoli are ready to
harvest.
BROCCOLI
Broccoli also works well with strawberries. It is important to
have good healthy transplants that are hardened off well and to get
them planted early. It is also necessary to plant early maturing
varieties, since the earliest broccoli is harvested with the midseason
strawberry varieties.
Over the past decade broccoli consumption figures have quadrupled.
In addition, the costs and return figures for broccoli look
exceptionally good. Table 4 shows cost and return figures for market-
ing broccoli wholesale. On a pick-your-own basis, if we figure 10,000
plants per acre at $0.50 per head, this produces a gross return of
$5,000.00 per acre. This is better than some fruit crops.
One of our biggest problems in spring broccoli production is plant
stress usually caused by late spring frosts. Broccoli does not toler-
ate frost in the early seedling stage of growth; that is before the
plant has 3 or 4 pairs of true leaves. Unfortunately, early varieties
are more sensitive to frost than later maturing varieties.
We have conducted broccoli trials at the University for several
years now and 3 years ago we had a variety SG #1 that look exceptional-
ly good for spring production. The following spring we put out a
spacing trial with SG #1 and we had a late spring frost. This variety
turned out to be very sensitive to cold stress and all of the plants
headed out early. This is termed buttoning and can be caused by, in
addition to cold temperatures, nitrogen deficiency, drought stress, or
other factors that restrict vegetative growth.
The remedy for buttoning is to follow practices that will result
in rapid vegetative growth and to delay planting until after the danger
of severe frost has passed. Unfortunately, when we plant broccoli to
mature with strawberries we have to accept the frost risk.
We recommend the 'Green Duke' (50 days), 'Green Comet' (5 5 days),
'Green Valiant* (70 days) and 'Green Hornet' (78 days) varieties for
spring production.
Work by Dr. Robert Dufault at Texas A&M University shows that
seedling transplant cell sizes of 080 A and 100 A are the most profita-
ble for broccoli production. The larger 100-A cells are recommended
for heavier soils that have clods, since the larger root ball is less
prone to drying out. Broccoli tends to come into production a little
earlier with larger cell sizes, but this difference between the large
and small cell sizes is not great.
The most desirable temperatures for growing broccoli seedlings are
60-70°F. High temperatures result in too rapid a growth rate, and pro-
duce plants that are tall, spindly and more susceptible to handling
damage.
When plants are 25 to 30 days old they can be transplanted to the
field. Early maturing varieties can be transplanted at an earlier age
than late maturing varieties. Try to avoid using transplants that are
older than 6 weeks and use cultural practices that reduce transplant
shock and promote rapid growth.
Reducing Transplant Shock:
1. Handle transplants carefully.
2. Use containerized transplants rather than bare rooted plants.
3. Shorten the time between seeding and transplanting.
4. Properly harden transplants.
5. Be careful not break the plant growing point, since this will
result in non-heading or blind plants.
To Promote Rapid Broccoli Growth
1. Use transplants that are less than 4 inches tall with good
root development.
2. Use a starter solution that is high in phosphorus and include
an insecticide for cabbage maggot control.
3. Irrigate after transplanting and as necessary.
4. Sidedress with 30 lbs N, the 3rd and 5th week after
transplanting.
We recommend spacing broccoli 18 to 20 inches apart in the row and
36 inches between rows. This produces large head sizes. Plant popula-
tions as high as 30,000 plants per acre are recommended for producing
broccoli for the wholesale market. This tends to increase yields per
acre, but reduces individual broccoli head sizes. We feel that for
roadside and pick-your-own marketing, where a higher return per acre is
obtained, that a larger head size is preferable, particularly when
pricing is on a per head basis.
Hollow stem in broccoli is caused by heavy fertilization, or by
boron deficiency. Broccoli with hollow stems associated with heavy
fertilization or high nitrogen levels shows no internal discoloration.
This problem is particularly evident in broccoli grown during warm
weather and can be minimized by planting plants closer together or by
reducing the amount of fertilizer applied.
Hollow stem caused by boron deficiency is characterized by dark
brown internal discoloration. Boron deficient plants will also exhibit
uneven head formation. This deficiency can be corrected by soil or
foliar applications of small quantities of boron. Soil application is
the preferred correction method.
Good weed control is important in broccoli production, particular-
ly if the crop is being sold on a pick-your-own basis. Pick-your-own
customers don't like weeds. Two herbicides are currently cleared for
broccoli;
Treflan 4E ( 1 -2 pts/A). Apply before planting and
or incorporate immediately.
5% granular (10 - 20 lbs/A).
Dacthal 75 W (10 -12 lbs/A). Apply immediately after
transplanting in at least 20 gallons
of water per acre.
Use shallow cultivation to supplement the weed control obtained
from the herbicides. Land should also be rotated to prevent the build-
up of weeds that are resistant to Treflan and Dacthal and to reduce
insect and disease problems.
Our worst insect problems are normally caused by worms, which are
some of the more noticeable insects in broccoli. Insect losses in
broccoli are caused by damage to the plant, which reduces yield and
lowers quality, or by contamination of the broccoli, which makes it
unfit for sale. There are a number of insecticides that will control
caterpillars.
Another insect problem that we see too frequently is aphids.
Aphid feeding may result in stunting, curling, or yellowing of the
broccoli. Heavy infestations may kill the plants. In addition, aphids
often transmit virus diseases.
When broccoli heads begin to form, some aphid species migrate from
the leaves to the heads. Once the aphids are inside the heads, they
are well shielded from pesticide sprays by the flower buds, which act
like an umbrella. After harvest, the aphids are very difficult to wash
out of the broccoli heads.
When monitoring a field for aphids, concentrate on the edges of
the field, particularly downwind from fences or wood lots, since
populations usually build up here first. Aphid populations along the
edge of the field are not uniform and the insects are often distributed
in clumps. Check the youngest and highest leaves and beneath the old-
est leaves for aphids. It is important to monitor and control aphid
populations with pesticides before the broccoli heads begin to form in
order to keep them from migrating into the heads where they can't be
reached.
Flea beetles can be a problem, particularly when the plants are
young. These mainly chew holes in the leaves.
We have relatively few disease problems on broccoli in Kentucky.
One of the most destructive diseases is black rot, which is a bacterial
disease. We also occasionally see downy mildew, a fungus disease.
When plants are infected with downy mildew, the oldest leaves usually
show the first symptoms of infection and when the heads become infected
soft rot bacteria usually move in. For infection to occur, the leaves
must be wet for a period of 6-12 hours and the temperature needs to be
between 40° and 60°F.
Fungicide sprays will control downy mildew, however, recent stud-
ies at the University of California have shown that there are some
varieties with resistance to the disease. The varieties 'Cindy', 'Cit-
ation', 'Excalibur', 'Nancy', 'Green Surf, and a number of experiment-
al lines show high degress of downy mildew resistance.
Broccoli has a very high respiration rate and needs to be kept
cool after harvest. The best temperature for storage is 32°F. Bill
Fulton in Ohio has a display rack in his roadside market that helps to
keep his broccoli cool. He has a circular rack that is covered by an
umbrella. A water line located just beneath the umbrella mists the
display every several minutes. This perks up both the broccoli and the
customers at the same time.
John Strang is Extension Horticulturist at the University of Kentucky,
Lexington, KY. This was presented at the 1985 Illinois Fruit and Vegetable
Growers Convention.
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HOW WE GROW LEAFY GREEN VEGETABLES AND
GREEN ONIONS IN OHIO
Richard L. Hassell
Green Onions
Currently there are approximately 230 acres of green onions grown each
year in Ohio. Onions are sowed at the rate of six to eight pounds of raw
seed per acre at sixteen inches between rows. This enables them to obtain a
fifteen to eighteen plant count per foot of row. Equipment used for seed is
the standard Planet Junior seeder. Seeding begins in April, depending on
when the weather breaks, and onions are seeded each week thereafter until
early August. Seeding is done in this manner to provide onions each week
for harvest beginning in early July and ending in late October. Insecti-
cides are applied directly in the seed furrow (granular or liquid) to pre-
vent damage from onion maggots.
Varieties chosen depend on the type of onion desired. If you are look-
ing for an early bulbing, mild onion, then plant 'Southport White Bunching'
or 'K-99'. Both varieties yield about the same. These two varieties are
usually planted in the early spring and late fall. During the main season,
which accounts for the bulk of our onions planted, they go the non-bulbing
varieties. They are a hardy type onion which holds up better in the field
as well as shipping. Varieties in this category are: 'Tokyo Long White',
'Ishikura' and 'White Spear'.
Ground preparation begins with broadcasting 350 Ibs./ac. of 6-15^0
fertilizer which is disked in. Three weeks before harvest growers sidedress
with 100 lbs,/ac. of 34-0-0. Manganese deficiency is always a constant
threat; therefore, Tech-Mag is applied on a weekly basis.
Harvesting is done by hand. Those doing the pulling are payed by piece
rate which amounts to around $1.40 a box. There are fourty-eight bunches
per box and six to eight onions per bunch. The onions are then run through
the hydrocooler and loaded on the trucks for delivery.
Parsley
In 1984 there were approximately 215 acres of parsley. Parsley seed is
sowed at the rate of fourteen to eighteen pounds per acre using sixteen
inches between rows. Seeding is done using the Planet Junior units with a
two inch scatter shoe attached. Seeding begins in April with all acres
being planted within a months time. Harvesting starts in early July and
continues on a weekly basis until late October. Three varieties are cur-
rently being used: 'Forest Green', 'Deep Green', 'Moss Curl'. These varie-
ties were selected on the basis of germination, plant color, percent curl,
rate of grow-back, and yields per acre. Harvesting is done by hand and
payed by piece rate. They are generally payed twenty cents per dozen
bunches and there are five dozen bunches per parsley crate. All parsley
crates are run through the hydrocooler to lock in the freshness. Parsley is
generally sold by the crate. Each parsley field is cut at least three times
during the growing season.
Ground is prepared by first broadcasting 500 Ibs/ac. of (15-15-15)
fertilizer which is then plowed under or disked in. As the seed is drilled,
200 Ibs./ac. of 16-16-16 fertilizer is put under the seed furrow. After
each cutting, 150 Ibs./ac. of 34-0-0 is broadcast and worked in.
Herbicides continue to be a problem with Stoddard solvent the only one
currently legal. This is effective but extremely expensive. We in Ohio are
currently submitting for a Section 18C for the use of Lorox. This chemical
is very effective on our weed spectrum. Research is currently underway
under the direction of Dr. S. Gorski. Insects are not currently a problem
in Ohio; however, if parsley is in a rotation with celery, carrot weevil can
be a serious problem.
Greens
The definition for greens used in Ohio includes collards, kale, mustard
and turnips. The acreage of these vegetables have increased more than any
other vegetables grown in our area. Currently there are 280 acres of col-
lards, 263 of kale, 285 acres of mustard and 285 acres of turnips.
Planting of all these greens begins in April and ends in late August.
Harvesting begins in June and ends in late October or at the first killing
frost. Row spacing on all machines are set at sixteen inches between rows
for cultivating purposes.
Ground preparation is the same for all the greens: 500 Ibs./ac. of 16-
15-40 is broadcast and plowed down, depending on condition of the soil, with
250 Ibs./ac. of 16-16-16 drilled under the seed furrow at planting.
Insect control continues to be of concern in all the greens. The prob-
lem insects include flea beetles, black cutworms, cabbage looper, cabbage
worm, diamondback worm, and aphids. All these can cause very serious prob-
lems. Flea beetles and aphids are by far the hardest to control. Of all
the greens, kale is the least favorite for attack by the insects. Herbi-
cides currently used include Treflan and Dacthal, which do a fair job.
Harvesting each of the greens is done by hand and payed by piece rate.
The rate usually is eighty cents per crate. Each crate contains twenty-four
bunches or a loose filled crate depending on orders. Collards are harvested
at all stages of growth from very small plants called clipped collard to
very large tree like plants. Kale is cut at ground level and then allowed
to grow back for a second cutting. All greens harvested are hydrocooled to
obtain the maximum in freshness. All ground used for production of greens
grow two crops in one season.
Seed rate is different for each of the crops. Collards are planted at
the rate of two pounds per acre while kale is anywhere between two to four
pounds per acre. Both these crops are planted with John Deere 33 planter
units. These units space seed up to two inches apart. Early in the spring
both collards and kale are transplanted, with plants brought up from Georgia
to establish the early market. Mustard and turnips are only direct seeded.
Seed rate is set around five pounds per acre and Planet Junior units are
used for drilling. Both mustard and turnip are drilled twice a week while
collard and kale are drilled only once a week.
Riohard L. Hassell is Muak Crops Extension Specialist in the Department of
Horticulture at Ohio State University . This was presented at the 2985
Illinois Fruit and Vegetable Growers Convention.
GROWING SALAD CROPS FOR SHIPPING
Bruce Buurma
Buurma Farms Inc. is a privately held corporation situated in Willard,
Ohio. It was founded in 1896 by Frank Buurma, a Dutch immigrant, who moved
to Ohio from Kalamazoo, Michigan. The original farm consisted of 4 acres of
ground, and celery was its only crop. Buurma Farms now owns or rents 2000
acres situated near Gregory, Michigan, and the other 800 acres near the
original acreage in Willard, Ohio. There are now 14 Buurraas actively in-
volved in the operation with 7 being from the 3rd generation and 7 from the
4th generation. The farm has expanded from its one original crop to 24
different crops. All of the crops are very labor intensive. Buurma Farms
employs approximately 650 people during peak production in early August. Of
these people 200 are migrants who move into the area from Texas and Florida.
The migrants are housed, free of charge, in 24 apartments owned by Buurma
Farms. The remainder of the work force is comprised of local people.
Of the 2000 acres that the Buurma' s farm, 300 are a mixture of sandy
loam to clay type soils. Most of the crucifer crops such as collards, kale,
turnip tops, mustard greens, and Chinese cabbage, are raised in these soils.
The remainder or about 1700 acres are a muck soil type. The actual name for
the soil is Carlisle muck with an underlying base of rile peat. It is a
very acid soil by nature with a pH in the low 4's. Lime is applied as need-
ed to build and maintain a pH level of 5.6 to 6.0 which is the ideal range
for the variety of crops that being raised.
Even though the muck is composed of up to 90% organic matter, which
gives some natural release of nitrogen, it is necessary to apply large
amounts of fertilizer. Most of the crops grown have small or shallow root
systems or are heavy users of fertilizer. Some crops such as celery require
over 2000 pounds per acre of fertilizer in order to obtain a satisfactory
crop. The muck varies in depth from just from a few inches to over 14 feet
deep. Approximately 1/2" of muck is lost each year to wind and water ero-
sion. In the spring, muck storms are a common occurance.
The muck soil has a tendency to either be very wet or very dry. Tile-
ing and irrigation are two things that are absolutely necessary. Most of
the tile is spaced every 50' apart, but some fields have tile as close as
25*. There is a network of waterways throughout the muck into which the
tiles all drain. These same waterways also serve as a source of water for
irrigation. Irrigation is very important in getting shallow seeded vegeta-
bles to sprout and also in getting these vegetables to reach the proper size
at the proper harvest date. Many of the vegetables that are raised consist
of over 90% water.
The water for the area is supplied by a 75 acre reservoir which is
about 23' deep. This reservoir and the waterways which link the water to
the fields were constructed as a joint effort of the farmers in the area and
the federal government. The reservoir will hold enough water to irrigate
all of the muck area for a whole season. The water level in the waterways
is now controlled by a system of fiber dams. When water is needed for irri-
gation the dams are pumped full of water and then the water is released from
the reservoir. After a rain, when irrigation is not necessary and drainage
becomes important, the dams are deflated, which allows the excess water to
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escape. The farmers in the area are accessed fees annually to cover the
cost of maintaining the reservoir, the waterways, the dams, and pay the
salary of the part-time employees who maintain all of these things.
Now that I have explained a little bit about the soil and the area, let
us look at a few of the major crops that Buurma Farms raise and how they are
grown for shipping.
The biggest crop in terms of acreage grown is radishes. Approximately
2000 acres of radishes are raised every year. Radishes are a fast growing
crop. Under ideal weather conditions we have raised a crop of radishes in
as little as 17 days from planting to harvest, but the average crop comes
off in 24 days. The radishes are planted with Stanhay precision seeders
with 9" between rows and planted at 15 seeds per foot. The ultimate goal is
to have 12 radishes per foot at harvest.
Even though the radishes are a very short term crop, they are still
susceptible to insects and diseases, Fusarium yellows, rhizoctonia, downy
mildew, clubroot, blackroot and radish scab are all diseases that can infest
radishes. As for the insects, black cutworms and aphids present the biggest
problems.
After the short growing period the radishes are either pulled by hand
and put into bunches or are harvested by one of the 6 row harvestors that
were built at Buurma Farms. Almost all of the equipment used on the farm
was designed and built in the farm shop. The bunched radishes are brought
to the packing shed where they are washed and packed into boxes or baskets.
These baskets are then hydro-cooled for 30 minutes with 33°F water. After
this the radishes are filled with slush ice and then placed in a 38°F cooler
where they are stored until they are ready to be shipped.
The machine harvested radishes are hauled to the packing shed in grain
wagons or shipped to the Ohio farm in large dump trucks. The radishes are
washed and then hydro-cooled before going to the cold storage. When the
radishes are needed they are dumped into a tank which feeds three long con-
veyors. Graders line both sides of the conveyors and remove the poor
quality radishes. From the grading room the radishes go the packaging room
where they are placed in 6 oz. , 8 oz. , or 16 oz. poly bags. The triangle
baggers can produce 900 boxes of radishes per hour. After the bags are
placed into boxes, they are sealed by a hot melt glue machine. From there
they go to a cooler to await shipment.
Our most costly crop to produce is celery. We raise 175 acres of
celery each year. The celery is started in the 1 acre of greenhouses that
Buurma Farms maintain for this purpose. The seed is soaked and then mixed
with muck until it germinates. After it germinates it is spread out into
ground beds. When the plants have 2 true leaves they are transplated by
hand, 1 1/4" apart where they grow until they are able to be transplanted
outside. These transplants are set outside whenever the weather permits,
which is normally about the middle of April. In the past we have always
covered the first 20 acres of celery with a plastic row cover to promote
more rapid growth and protect the celery from freezing temperature, but we
are dropping this practice because the price of celery in recent years does
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not justify this added cost. The celery is planted by hand using 4 row
Holland transplanters that we had designed for us. We plant 2-4 acres per
day from April 15 to July 15 with 40,000 plants to the acre. When the
weather warms up in mid-May the celery transplants are raised outside in
ground beds. The seed is sprouted in a water bath and then mixed into a gel
solution for planting. The gel and seed is forced from the holding tank by
air pressure and deposited in grooves left in the ground by the seeder's
roller. Gel seeding produces a plant that is ready to transplant 10 days to
2 weeks sooner than direct seeding and does a better job of distributing the
seed thoughout the seed bed area than any other seeding method that we have
found. We also cover some of the early outside beds with a spun bonded
material which gives the plants some wind and frost protection and promotes
more rapid growth.
As the celery grows it is irrigated so that it receives about 1" of
water per week. It is also side-dressed with fertilizer 3 times between
planting and harvesting. Weekly insecticide and fungicide sprays are also
necessary.
After the celery has been in the field for approximately 90 days it is
ready for harvest. It is harvested with a single row celery harvester which
deposits the celery into wagons that are pulled along side. These wagons
then haul the celery to the packing shed where it is washed, trimmed, and
graded into various sizes before it is packed into wax coated cartons.
These cartons with celery are then hydro-cooled and placed into cold storage
to await shipment.
One of the most labor intensive crops that we raise is lettuce. We
raise about 200 acres of 6 different lettuce varieties. For years we used
Plant Jr. seeders for planting. Then we switched to John Deere 33 vegeta-
bles seeders, and later we went to Stanhay precision seeders. Last year we
tried gel seeding lettuce, then we returned to the John Deere 33' s. At the
present time we are experimenting with raised beds for lettuce. The moral
behind all of this is that there is no real good way to plant lettuce so
that you can have a good stand and eliminate expensive blocking. Blocking
or thinning out the extra plants in a planting is a costly but a necessary
part of lettuce production. We try to leave a plant every 10"-12" in the
row, with rows spaced 16" apart.
Weed and insect control in a delicate crop such as lettuce is a real
challenge. There are no herbicides available for pre-emergence weed control
in muck, and none are available for post emergence weed control either.
This means lots of hoeing and lots of expense. We have one crew on the farm
whose job for the entire summer is to block and weed the lettuce fields.
Insects are also a problem in lettuce. Aphids seem to love the lettuce
that we raise, but the housewife tends to frown on the meat with the
lettuce. Cabbage loopers, varigated cutworms, and black cutworms are also
big problems. The best control measure that I've found for all these pests
is Orthene. It does a good job on all of them and helps us grow a good
quality product.
All of our lettuces are hand harvested. Some of them such as endive.
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escarole, romaine, and bibb are harvested and then brought to the main pack-
ing shed for washing and packaging. Leaf lettuce and Boston lettuce is all
field packed and then brought in for washing already in their containers.
All the lettuces are packed in both baskets and wooden crates. After the
lettuce is packaged and has been washed it is hydro-cooled and placed in a
cold storage.
Our Michigan farm raises some of our lettuce, but their main crops are
radishes and carrots. About 300 acres of carrots are grown on raised beds
and planted with John Deere 33 seeders. Harvest begins in mid-July and all
of the carrots are washed, graded, and packaged at the Trio-Pak carrot oper-
ation which is a subsidary of Buurma Farms.
In addition to the crops already mentioned we also raise 65 acres of
parsley, 60 acres of green onions, 100 acres of mustard, 100 acres of turnip
greens, 60 acres of collards, 50 acres of kale, and 50 acres of Chinese cab-
bage.
Buurma Farms begins shipping vegetables in mid-May and continues to the
15th of November. We ship our produce all over the eastern half of the
United States. Our markets range as far west as Kansas City, as far south
as Miami, all the way up into Canada, and all over the Eastern Seaboard.
Approximately 15 to 20 loads of produce are shipped daily during the peak of
our season. Buurma Farms owns its own fleet of refrigerated trucks in order
to assure our customers fast and reliable service. Most of the produce we
harvest is delivered fresh to the wholesaler within 12 to 24 hours after
harvest. All of the loads are top dressed with crushed ice and kept at 38°F
to keep the produce as fresh as possible.
In summary you could classify Buurma Farms as a labor intensive, highly
diversified, truck crop farm that prides itself in a variety of top quality,
fresh garden produce. When you see the Holland Brand label with the wind-
mill emblem you can be assured of receiving the best.
Bvuoe Buurma is a grower from Willardi Ohio. This was presented at the 1985
Illinois Fruit and Vegetable Growers Convention.
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PRODUCING HERBS FOR THE FRESH MARKET
James E. Simon
The commercial production of culinary herbs for the fresh market may
offer exciting challenges to a grower and new opportunities for alternative
cash crops. Many herbs are relatively easy to grow, attract consumer
attention, and may be marketed in a number of ways, allowing greater market
and labor flexibility than with other vegetables (1).
However, little information is available about the plants (2), and
production and marketing systems are unfamiliar to most growers. Thus, it
becomes important that several factors be considered in the production of
herbs for the fresh market. Area resources, production technologies, and
marketing avenues represent the important cornerstones in the introduction
of herbs and each must be evaluated favorably for a production system to be
successful (1). A grower must also appreciate the unique nature of these
plants characterized by the presence of aromatic compounds, or more
specifically, essential and volatile oils. While these natural plant
products (also called secondary products or metabolites) may not have an
apparent physiological function in the plant, their accumulation is of great
importance for it is primarily these compounds that are responsible for the
culinary herb's fragance and flavor.
The objective of this presentation is to provide an overview to the
principles, problems, and commercial practices of producing herbs for the
fresh market using as examples selected herbs such as basil, cilantro or
coriander, dill, oregano, parsley, sweet marjoram, and tarragon. I will
also focus my comments on the factors that influence the yield and quality
of herbs (genetic, environmental and management/cultural practices).
Selected References
1. Simon, J. E. and Lyle E. Craker. 1983. Introduction of Culinary Herbs
for Commercial Production: A Management Question. Herb, Spice and
Medicinal Plant Digest. l(2):l-2,6.
2. Simon, J. E. and A. F. Chadwick and L. E. Craker. 1984. Herbs: An
Indexed Bibi liography, 1971-1980. The Scientific Literature on
Herbs, and Aromatic and ^fedicinal Plants of the Temperature Zone.
Archon Books. 770 pp.
James E. Simon is Assistant Professor of Horticulture at Purdue University
,
This was presented at the Illinois Fruit and Vegetable Growers Convention.
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VEGETABLE TRANSPLANTS
Charles W. Marr
Transplants are used in vegetable production for 2 main reasons. Ear-
lier production from a plant that is partially grown can result in higher
prices for early vegetables and establishing market contacts sooner. Uni-
formity and consistency of the crop can also result since direct seeded
crops in our Great Plains climate are subject to heavy rains, wind, and
fluctuating soil temperatures of our continental climate.
Vegetable crops differ in their ability to be transplanted. The
ability of the crop to survive, develop a new root system rapidly, recover
from the transplanting process all influence transplanting. We can "group"
vegetable crops into several categories.
EASY TO TRANSPLANT - Efficient in water absorption and rapid formation
of new roots (Beets, Broccoli, Cabbage, Lettuce, Tomatoes).
MODERATE - Young plants do not absorb water as efficiently but new
roots form quickly (Cauliflower, Eggplant, Onion, Pepper).
DIFFICULT TO TRANSPLANT - Resume growth slowly after root system is
injured. Require special care and handling (Cucumber, Melons, Squash).
The Transplant Growth "Cycle"
Growing plants for field seeding can be divided into 3 stages:
Germination, Plant Growth, "Hardening" or Acclimation.
Germination - Most vegetable crops are grown from seed. Seeds will
germinate when supplied with water and desirable temperature. A few
vegetable crops, such as lettuce, require light. A minimum temperature
below which no germination will occur, an optimum temperature, and a maximum
is known for most crops. Germinating seeds at the optimum temperature
offers several advantages.
Greater germination % - Important for high value seeds to get the
maximum number of plants per quantity of seed.
Speed of germination - Important to keep a plant production schedule
and start crop quickly.
Concentrated germination - Plants will germinate within a few days of
each other, insuring a more uniform crop.
Germination Temperatures for Vegetable Seeds (from Knott's Handbook)
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Minimum °F Op t imum°F Maximum °F
50 75 95
40 85 100
40 80 100
60 85 95
35 70 85
60 90 100
35 75 95
60 85 95
60 95 100
50 85 95
60 95 105
Asparagus
Cabbage
Broccoli, Cauliflower
Eggplant
Lettuce
Muskmelon
Onion
Pepper
Squash
Tomato
Watermelon
Keep the temperatures at or near the optimum temperature for best
results. Remember— the optimum is near the maximum temperature in most
instances, so watch your seeds and monitor temperatures with a probe
thermometer. Locate seeded flats in a warm area, cover with plastic at
night (or an insulating "blanket") to reduce evaporation and hold in warm
temperatures, or use a germination chamber with a heat cable or heat
s o ur c e
.
Plant Growing - Plants require water (nutrients), favorable
temperatures, and light to grow. Adjust temperatures for day-night
conditions. On dull, dreary days when light levels are lower, reduce
temperatures to prevent weak spindly plants.
Minimum Optimum Range
Onion 45 55-75
Cole Crops 40 55-70
Tomatoes, Pepper + 60 65-75
Eggplant
Melons, Cucumber + 60 65-75
Squash
"Hardening" or Acclimation - During the last week of plant growing
plants can be acclimated to the shock or stress of field setting by reducing
growth conditions. This is done by lowering temperatures, withholding wa-
ter, or both. This acclimation slows growth and encourages physiological
changes within the plants to enable them to withstand the transplanting
process. A thickening of leaves, their waxy covering, and changes in the
constituents of the plants will insure better field survival and frost tol-
erance for cool season crops.
Cole Crops 45-55°, 7-10 days
Lettuce 45-55°, 7-10 days, reduce watering
Pepper 60-65° , reduce watering
Tomato 60-65°, reduce watering
Eggplant 65-70°, reduce watering
Melons, Cucumber, Squash Reduce watering
A shift in fertilization schedule to reduce nitrogen fertilizer (which
encourages vegetative growth) and an increase in phosphate fertilizer (which
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encourages root development) is suggested for 3-5 days prior to field set-
ting.
Direct Seeding vs Transfer of Seedlings
In earlier times, seeds were often germinated in a separate flat by
seeding thickly. Then young plants, when 1-2 true leaves began to develop
were "pricked out" or transferred to growing containers. With modern ster-
ilized mixes and considering the labor and reduction in growth from this
process, most growers are direct seeding into the containers used for grow-
ing plants. This does require, however, ideal germination conditions for a
larger area of bench space. Transfer of seedlings does allow selecting
uniform plants, but as much as 1 week delay may result from this process.
Growing Media
There have been many advances in potting mixes and media in recent
years. A trend has developed to use synthetic or "soilless" mixes because
of their uniformity, freedom from disease or insect problems, and ease of
use.
Pre-Mixed Soilless Mixes - Jiffy Mix, RediEarth, Sunshine Mix, Metro
Mix. etc. are common brands of synthetic mixes. Most contain peat and
vermiculite plus other additives. Drainage is excellent, water holding
capacity is good, and they are light weight. However, they do require
fertilization since they contain or hold relatively little fertility.
Mixed Media - Several "recipes" are available to "mix your own" from
the raw ingredients using peat, vermiculite, sand, and other materials.
Most common are the UC (California) mixes, Cornell mixes. Glass House
Research Institute Mix, etc. "Recipes" for these can be found in
Knott's handbook.
Soil Mixes - Some growers prefer soil containing mixes since the buff-
ering capacity and nutrient holding capacity of soil is an advantage.
Most common are the Penn State Mixes and John Innes mixes which blend
soil with peat, perlite, and sand. Soil used needs to be "sterilized"
or "pasturized" and avoid contaminated soil. Use a standard recipe to
assure repeatable results.
Fertilization
Vegetable transplants, especially those grown in soilless mixes, do
require regular fertilization. Each type of soil mix may require a differ-
ent fertilization pattern. Soilless mixes usually require fertilization—
2
times per week using a 20-20-20 soluble fertilizer (or similar analysis).
6-8 ounces per 100 ft^ of area is usually required. Just before field set-
ting, use a high phosphote soluble fertilizer or mix 18-46-0 in water (it
will not totally dissolve) to insure phosphate for early root development.
Starter Solutions
When plants are field planted the root system needs to establish
quickly and the soil is usually cold. A soluble high phosphate fertilizer
poured around the root system while transplants are watered should be used.
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Soluble materials such as 10-52-17, 9-47-15, 10-50-10, etc. are available or
use 18-46-0. Follow bag instruction for soluble fertilizers or use 3 lbs/50
gal. water of granular fertilizers. About 1 cup of water containing starter
fertilizer is used around each plant.
Transplant Containers
Numerous containers are available for growing plants. The size,
volume, and style are all important. Smaller plants usually require
smaller containers. Deep containers (3" deep) usually can be used with
smaller top dimensions 1-1 1/2 inches. Some common containers used are:
Plastic cells - Many shapes/styles are available. Several types can be
reused many times. Usually 2 1/2 to 3" deep in sizes from 1 1/4 to
2 1/2 inches are common sizes.
Peat Pots - These pots are porous, allowing good drainage and aeration
and are planted "pot and all" to reduce root disturbance. 2", 2 1/4",
and 2 1/2" are most common with 2 inches depth. Round or square shapes
are available.
Jif fy-7 - This pellet of compressed peat is allowed to absorb water
forming a ball shaped container surrounded by a plastic netting. They
are expensive, but handy to use, since no media is required. They dry
out rapidly, requiring frequent watering.
Todd or "Speedling" Flats - This styrofoam flat is used by Speedling
Co. and flats can be purchased for growing plants. The containers are
made of styrofoam and are re-useable, come in a variety of sizes... 1,
1 1/4, 1 1/2, and 2 inch sizes, 3" deep are most common. Flats should
be grown on a wire mesh bench to allow "air pruning" of the roots.
Plugs - A recent development in plant growing, plugs are very small
cells filled with peat and /or vermiculite media. Plugs trays come in
sizes holding 200, 400, or 600 cells and can be automatically seeded.
Smaller transplant containers allow more plants to be grown per area of
bench but smaller containers dry out more rapidly, produce a smaller, more
spindly plant, and are subject to more plant losses when transplanting under
warm, dry conditions. Experiment with various containers that best meet
your needs for certain crops. You may also choose to use several sizes of
containers for each crop to "hedge" your production schedule.
Southern Grown Plants
Several companies provide transplants for vegetables either "bare-root"
plants that are field grown and shipped in bundles or containerized plants
that are greenhouse grown and shipped with a "root ball" of media attached.
These plants offer advantages of economy and quality. Certain companies
have minimum orders that limit a small grower getting a few plants. One
problem with Southern grown plants is determining a date for shipment that
corresponds with our fluctuating spring weather.
Check with companies well in advance, determine their abilities to
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adjust shipment dates in the spring, and be alert for quality of the plants
(freedom from disease, conditions, etc.) from the supplier.
Transplanting Machines
Several types of transplanters are available to mechanize the field
transplanting process. Older transplanters open a furrow and plants are
placed in the furrow by hand. Newer models transfer plants to the furrow by
"arms" on the machine which grip and hold the plant or drop the plant and
pot into the furrow from a cone over the transplanting furrow. Models of
"punch" planters are also available which puncture plastic mulches and set
the plant into the hole.
Adjustment of the planter is critical. The furrow should be deep
enough to accomodate the stem and root system. The press wheels should firm
soil around the root system to insure good contact between roots and soil.
Water can be supplied around each plant by metering device and tank on the
planter or tractor. Operate the planter at a speed that allows careful
placement and attention to problems that develop. The operators should not
be so busy placing plants in the machine that they can't watch for
problems
.
Choosing a transplanter is a big investment. Consider your general
needs and crops that can be transplanted. If possible, visit other growers
to see the transplanting machines in operation and consider your situation
in relation to theirs. Also, shop around for companies, prices, etc., that
manufacture transplanting devices. The July issue of the American Vegetable
Grower has a buyer's directory which lists transplanting equipment and sup-
plies.
Charles Marr is Extension Vegetable Specialist at Kansas State University
.
This was presented at the Iowa Fruit and Vegetable Growers Convention.
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COMMERCIAL ASPARAGUS PRODUCTION
Charles W. Marr, Ned Tisserat, and Kenneth McReynolds
INTRODUCTION
Asparagus is a valuable vegetable crop and one increasing in popularity
in terms of consumption. Most commercial asparagus is grown in California,
Washington and Michigan. Historically, commercial asparagus has been grown
in the Arkansas River Valley and the Kansas River Valley of Kansas. The
crop is, however, adapted state-wide.
Asparagus is a perennial crop which should produce actively for 15-20
years with a gradual reduction in spear size in older plantings unless care
is provided. An average yield of 3,000 lbs. per acre per year is an attain-
able goal over most of the planting life. Yield depends on stored "food"
reserves in the crown from the previous year's growth. Therefore, maintain-
ing a strong, healthy fern with adequate weed control, fertility, and water
is needed to provide high yields. Too long a harvest period reduces fern
growth and various types of environmental and biological stress all reduce
yields the next year.
Asparagus is a higly perishable vegetable. Careful handling, refriger-
ation, and rapid transportation to the market is needed to maintain a quali-
ty product. Potential markets should be explored prior to planting. Whole-
sale or retail grocers, produce companies, farmer's markets or similar out-
lets all offer potentials. Exploration with them regarding quantities, type
of packaging or bunching required and delivery schedules should be done
before planting.
"Pick-Your-Own" operations can use asparagus in their operations. A
constant supply from late April to mid-June, with a daily harvest, (or less
frequent if the temperature is lower) will overlap spring strawberry har-
vest. The harvest labor cost for asparagus is high and "pick-your-own"
reduces these costs.
SOILS AND LOCATIONS
Asparagus grows on a wide variety of locations or soil types, but deep,
well drained soils work best. An 8-10 foot rooting depth of the asparagus
plant makes shallow soils or soils with a high water table, particularly
unsuitable. In southeastern Kansas, lime should be applied prior to plant-
ing since a pH below 6.0 is too low for asparagus. Vhen correcting a soil
pH , aim for a level of 6.5 to 6.8. There is probably little advantage of
lowering high pH soils until pH levels in excess of 8.5 are observed.
Asparagus will grow on either upland or "bottom" soils. Very sandy
areas (where shifting sand at the soil surface may occur in spring windy
periods) may cause problems from damage to asparagus spears. "Sand blasted"
spears will develop a curved shape with scarred surfaces.
Another critical factor in deciding a location is to choose areas rela-
tively free of serious weed problems. Bermudagrass, bindweed, Johnsongrass
or other perennial problem weeds should be controlled prior to planting
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asparagus
.
FERTILIZATION AND SOIL IMPROVEMENT
As with many perennial crops that occupy the land for many years, soil
preparation and fertilization are especially important. A soil test will
indicate if lime and other macro-nutrients are needed. For best results,
rely on a soil test and treat accordingly.
Before planting crowns, supply 40-50 lbs/A of a high phosphate fertil-
izer in the planting furrows and mix into the soil (if possible) before
setting crowns.
VARIETIES
There are only a few varieties of asparagus and the difference between
them are not clearly defined. Mary Washington and an improved strain
Waltham Washington, have been standard varieties for many years. Uniformi-
ty, however, is sometimes a problem in these older strains.
New strains with a tolerance for fusarium crown rot and improved rust
tolerance have been developed in recent years. Hybrid and F2 seed from some
of these offer possibilities, but long term testing in Kansas has not been
done. California "800 series" (F2) and UC 157 (F2) are the most common of
these newer strains being suggested for midwest plantings. These F2 varie-
ties appear to be more vigorous and higher yielding. Newer hybrids with
increased vigor and yield potential are currently being evaluated.
GROWING CROWNS VS PURCHASING CROWNS
For small plantings, purchasing one year-old crowns form a nurseryman
or crown dealer is probably the best alternative. Most commercial plantings
use one year-old crowns.
For larger planting, growing your own crowns (which takes one
additional year) is suggested. Plant the crown nursery in an area where
asparagus has never been grown. Sandy sites are best since crowns can be
easily dug. Recent Kansas research has shown that a March-April planting
date is a good time to plant. Fertilize the soil according to a soil test
with 30-40 lbs/A of N at planting and an additional 50-60 lbs/A of N
sidedressed in late June or early July. One should aim for one plant every
4-6 inches, in rows 3 feet apart. Since asparagus is rather poor in
germination, a seeding rate of one seed every 2 to 3" in the row should
allow for poor germination and occasional skips that may occur. One to 1
1/2 lbs. of seed should produce crowns to set one acre of asparagus. One
acre of an asparagus nursery should produce about 45,000 crowns or enough to
plant 6-7 acres of asparagus the following year. Asparagus seed is very
slow to germinate, requiring 3-4 weeks to emerge. Cultivate between rows
and hoe in-row weeds as necessary.
DIGGING CROWNS
Crowns can be dug in early to mid-March, just prior to field setting
and before buds start to grow. They can be dug by hand or mechanically with
a moldboard plow or potato digger. Don't allow crowns to dry out and avoid
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large piles which may "heat" to the center. Store at 35-40°F in moist
sawdust or peat moss if planting can't be done immediately. Be sure to
grade or select uniformity in crowns and discard any excessively small or
damaged plants.
FIELD PLANTING CROWNS
Mid-March to mid-April is ideal for setting asparagus crowns. Place
crowns in the bottom of a trench or wide-bottomed furrow 8-10 inches deep.
Apply the phosphate fertilizer in a band at the bottom of the furrow. Space
rows 5 to 6 feet apart with crowns set 18 to 24 inches apart in the row.
Row distance will depend on equipment. Carefully handle the crowns and
avoid stepping on them after placing in the row. Cover immediately with 2-3
inches of soil and gradually fill the trenches through the first growing
season so the furrows are completely filled to ground level.
FERTILIZATION
(A) First year or newly planted crowns . Apply 30 to 40 lbs/A of N in
late spring as a sidedressing along the row. No more fertilizer, other than
the thorough fertilization before planting, is needed.
(B) Establishing or older plantings . Fertilization is necessary on
all established beds, but fertilization during the second and third year
sets the pattern for production for many years. Broadcast 200-250 lbs/A of
18-46-0 and disc lightly into the soil in early spring before any spears
emerge the second year. Sidedress with 20-30 lbs/A of 18-46-0 in early
spring and 40-50 lbs/A of N at the end of the harvest period or 75-80 lbs/A
N at the end of the harvest period if the soil test levels indicate that
phosphate and potash levels, in the soil, are high.
WEED CONTROL
There is no single practice that increases asparagus success more than
a good weed control program. A combination of cultivation and herbicide is
necessary with "spot" treatment of weedy areas that may develop in future
years. On established (after the first year) plantings there are effective
weed control measures.
Tillage after the harvest period should be avoided, if possible, since
this interferes with the rapid growth of asparagus summer fern growth. When
you disc, do so with care so as not to damage crowns. Wheels on discs can
be partially held down to prevent deep discing and causing damage. As long
as the herbicide program is effectively controlling weed growth, little
cutlivation should be used. Fern residue serve as a good mulch.
SUMMER CARE
The summer fern growth builds carbohydrate reserves in the root system.
Vigorous and long growing period of fern growth is essential. Water, espe-
cially in the first 3 years following planting, is important in dry periods.
The large root system of asparagus makes it a fairly drought tolerant crop.
In stress seasons, a thorough deep watering may be needed, but not as often
as with many other vegetable crops. It is necessary, however, to apply
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enough water to move it deep into the soil reserve when irrigation is used.
HARVEST
Following spring discing (if done) a harrow or "drag" should be used to
level the field if roughness exists. A level, smooth field will provide an
easier and more uniform harvest . A newly planted crop should not be
harvested the first season . Harvest until spears get spindly (about 2
weeks) the second year. By the third year, an 8-week harvest can be carried
out for the life of the planting. When spears become smaller in diameter,
harvest should be stopped. Newer hybrid varieties can be harvested longer
the second year, increasing grower income before spear size becomes too
small (less than 3/8" in diameter).
Spear emergence depends on soil temperatures in the spring with a
slightly earlier emergence in sandy soils. By mid-April, in most years,
some spears will begin to develop. Most (over 2/3) of the crop will be
harvested in the first 4 weeks or until mid-May. An additional 4 weeks
(until mid-June) can be harvested safely on a healthy planting. Harvest
should stop by mid-June. Cut spears with a "fish tail" knife at 1-2" below
the soil level or snap spears 6-10" long. Most producers snap asparagus
since the harvesting operation can be done faster. A daily or alternate
harvest may be necessary in warm periods. In cooler weather, 2 or 3 harvest
per week may be all that is needed. Harvest spears while the tips are still
tight and before they begin to open.
Asparagus is a highly perishable crop. Remove from the field, wash,
and store in refrigerated storage with high humidity until ready for sale.
For market asparagus, sort and place on a cutting board and trim to a uni-
form length. Trimmed bunches may vary from 7-10 1/2" in length and may vary
from 1/2 to 2 lbs. in weight. A 1 or 1/2 lbs. bunch size is the most com-
mon. Bunches are usually wrapped with rubber bands.
Asparagus can be stored in refrigerated storage up to 2 weeks until
sold,
HARVEST AIDS
Several types of harvest "aids" can help in the harvest process. A low
slung harvest cart allows pickers to harvest without stooping. A low flat
"sled" with a sharp blade on the front pulled across the soil (allowing the
spears to fall onto the sled) is used in some areas. However, a smooth,
clean field is necessary. Large scale mechanical harvesters are used in
asparagus growing areas. They are expensive to buy unless a 25-30 acre
operation is considered. This is not a reasonable alternative for most
small plantings. For fresh market sales it is useful to orieat the aspara-
gus spears in one direction during harvest to simplify bunching later.
Probably most Kansas plantings are best kept in the 1-5 acre range.
About 2 hours labor is required to hand harvest one acre of asparagus
at each cutting. One person could handle a 4-5 acre planting with little
assistance.
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U-PICK ASPARAGUS
Asparagus labor costs are reduced by allowing customers to "pick their
own". However, they must be be encouraged to harvest carefully without
damaging the crowns with cutting knives. Any spears not harvested must be
removed to keep the bed producing. Careful observation, regimentation and
perhaps a cutting or snapping "demonstration" may be necessary with each
customer. Pick your own asparagus should always be sold by the pound,
PEST PROBLEMS
Insects
Common asparagus beetle and 12 spotted asparagus beetles .
These insects overwinter as adults. The common asparagus beetle is
the most destructive, feeding on spears in the spring or by defoliating
plants in late spring - early summer.
Cutworms can feed on spears just emerging and, also, can cause crooked
or damaged spears. They will be problems only in certain seasons.
Grasshoppers can cause significant damage to summer fern growth. Con-
trolling small grasshoppers while they are small is important.
Diseases
Asparagus Rust . Asparagus rust, incited by the fungus Puccinia
asparagi
,
is a frequent problem in Kansas, especially on susceptible
varieties of asparagus. The disease can cause premature defoliation and
death of the ferns and can result in reduced yields and an increase in the
incidence of root and crown diseases.
Crown Rot . Crown rot, incited by two species of the fungus Fusarium is
one of the most important disease of asparagus. Plants affected with crown
rot produce weak, spindly spears in the spring. Shoot growth during the
summer is limited, and those that do grow commonly wilt or turn yellow dur-
ing hot weather.
Cercospora Leaf Spot . Recently, another foliar disease of asparagus,
called Cercospora needle blight, has been observed, particularly on the
newer hybrid varieties. The disease, incited by the fungus Cercospora
asparagi
,
results in the premature defoliation of the ferns in late summer
or early fal 1.
COSTS AND RETURNS
As with other perennial crops, initial costs for the first year with
little return is a significant expense, but later year's costs are minimal
(except harvest labor). Asparagus is a valuable vegetable crop usually
returning 80<t to $1.00 per lb. Wholesale or bulk sales will yield less
return while direct or retail sales increase returns to the grower.
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Although it is often termed a luxury crop, there has been a recent increase
in fresh vegetable consumption and the demand for this crop is strong in
most areas. Several small asparagus plantings could be supported by most
Kansas communities and large plantings around major metropolitan areas can
be marketed.
Charles W. Marr is Extension Horticulturist, Ned Tisserat is Extension Plant
Pathologist and Kenneth MoReynolds is Extension Economist at Kansas State
University. Charles Marr presented this at the Iowa Fruit and Vegetable Growers
Convention.
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ESTimTED COSTS PER ACRE FOR ASPARAGUS M)DUCriON
1st 2nd 3rd 4th-20th
year year year year
Mach. Ownership Costs 360.00 360.00 360.00
Irrig. Equip. Ownership costs 300.00 300.00 300.00
Pro-rated loss (1st, 2nd & 3rd yrs.
)
(17 yrs.)
TOTAL FIXED COSTS $728.00 $728.00 $728.00
Variable Costs
Fertilizer
Nitrogen @ 25(t/# $ 8.75 $13.75 $ 12.50
18-46-0 (200#) 32.00 32.00
P2O5 (50#) 12.00
Crowns (7,000 (3 $35/1000) 245.00
Herbicides
Amiben (6 qts.) 20.10 20.10
Simazine (2# 80% WP) 7.24 7.24
Insecticides
Sevin (2# 50% WP) 3.70 3.70 3.70 3.70
Labor Q 3.50/hr. 112.00 127.75 491.75
Fuel & Gill 37.25 7.75 10.85 10.85
Repairs2 33.OO 22.00 24.00 24.00
Vfeter (3 $1.00/mch 6.00 6.00 6.00 6.00
TOTAL VARIABLE COSTS $501.55 $228.00 $445.29 $556.04
Fixed Costs
Interest on Land (3 6% 60.00 60.00 60.00 60.00
Taxes on Land 8.00 8.00 8.00 8.00
300.00
$778.52
TOTAL COSTS/ACRE $1,229.55 $956.05 $1,173.29 $1,334.56
EstiiiHted Yield (lbs. /A) 500 2000 3000
Estimated Fetums/A @ 1.00/ lb. 500.00 2,000.00 3,000.00
Ifet Incorae/A $1,229.55 $456.05 $826.71 $1,665.44
•^Fuel consumption estimated at 1.5 gallons per hour of tractor time (3 $1.25 per gallon. Oil
and lubrication estimated at 15% of fuel cost.
^Repairs estimated at $1.00 per hour of tractor time and $17.00 per acre for irrigation
equipnent.
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GROWING TOMATOES AND PEPPERS FOR THE ROADSIDE
John Strang
In Kentucky we currently grow a little over 500 acres of tomatoes for
the fresh market annually. A good portion of this acreage is concentrated
in the Lake Cumberland area in the south central portion of the state. Our
largest packing and grading facility is Cumberland Farm Products, Inc.,
which is a cooperative that packs and ships about 100 acres of tomatoes for
local growers. Roughly another 150 to 200 acres are packed and sold whole-
sale by growers across the state and the balance of the acreage is devoted
to sales made directly to the consumer.
The cost and return figures for tomatoes look good (Table 1). However,
tomatoes, in comparison with other vegetable crops, have a very high cost of
production in terms of cash and labor costs. Cash costs refer to
fertilizer, plant, chemical, equipment, and marketing costs, while overhead
costs include machinery depreciation, taxes, and interest paid on machinery
and land.
TABLE 1. Fresh Market Tomato Costs 6. Returns
Expected Returns/A ($.30 X 20,000 lb) $6,000.00
Cash Costs $1403.00
Overhead Costs $ 148.00
Labor Costs ($4.00 X 650 hrs ) $2600.00
Cost of Production $4,151.00
Net Return/A $1,849.00
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Currently we recommend a number of tomato varieties for commercial
production (Table 2). 'Jet Star', 'Better Boy'. 'Ramapo', and 'Pik Red'
have been our main varieties for roadside marketing. 'Ramapo' is an excel-
lent variety for late season production, because of its disease resistance
and tolerance to early blight. 'Floradade' is used primarily for shipping
because of its firmness.
The 'Mountain Pride' variety is very popular in Tennessee and North
Carolina. However, this variety and a number of other North Carolina varie-
ties haven't performed well for us in Kentucky.
TABLE 2. Tomatoes - Varieties (Fresh Market)
Variety
Disease
Maturity Resistance Remarks
Springset (Hybrid)
Better Boy (Hybrid)
67 Fusarium Wilt
Vertici Ilium Wilt
>fediura size fruit; good yield
Semi-determinate plant growth
Jet Star (Hybrid) 72 Fusarium Wilt
VerticiIlium Wilt
Indeterminate vines; excel lent
producer.
President 75 Fusarium Wilt
\fertici Ilium Wilt
Sani-determinate plant growth
habit; large firm fruit.
Show Me 72 Fusarium Wilt Large, firm fruit; indetermi-
nate plant growth
72 Fusarium Wilt
Verticil lium Wilt
Root Knot Nematode
large fruit, good foliage and
plant growth.
Ramapo (Hybrid) 85 Rosarium Wilt
Verticillium Wilt
Early Blight
Tolerance
Large fruit; large plants;
stake well.
Pik Red 71 Fusarium Wilt
Races 1 and 2
Verticillium Wilt
Early and large size, extra
firm fruit; determinate plant
type; good for growing in wire
cages.
Floradade 72 Verticillium Wilt
Fusarium Wilt
Q-ey Leaf Spot
A very productive variety for
shipping; medium large fruit,
firm; soni-determinate plant
growth habit.
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This season we ran trials on 12 varieties at our South Farm in
Lexington. The 5 varieties having the highest early yields of number 1
tomatoes are shown in Table 3. 'President' , 'Duke' , and ' Pik Red' all had
excellent early yields of number 1 tomatoes.
TABLE 3. Fresh Market Tomato Cultivar Trials, Kentucky - 1984
Early Harvest^ Early Harvest Avg. Fruit Total Fruit
Cultivar #1 (lbs/A) #2 (lbs/A) Size (lbs) Harvested (Ibs/A)^
President 14,520 3,983 .53 47,221
Duke 14,318 4,336 .49 43,490
6,353 .54
6,050 .48
4,134 .48
Pik Red 14,167 35,685
Freedom 12,705 38,549
Independence 12,302 43,993
^Harvest from July 16 to July 30
^Total fruit harvested from July 16 to Aug. 23
If we look at the varieties with the highest total yield for the
season, 'Star Pak' , 'Better Boy', and 'President' were exceptional (Table
4). Both 'Star Pak' and 'President' also had relatively low volumes of
number two grade tomatoes.
TABLE 4. Fresh Market Tomato Cultivar Trials, Kentucky - 1984'
Total Total Avg. Fruit Total Fruit
Cultivar #1 (lbs/A) #2 (lbs/A) Size (lbs) (lb/A)
Star Pak 53,906 6,605 .42 60,511
Better Boy 49,610 15,266 .56 64,876
President 38,902 8,319 .53 47,221
Floramerica 38,055 10,325 .56 48,380
Floradade 38,044 11,566 .39 49,610
^Harvest season, July 16 to Aug, 23
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In selecting fields for tomato production, we recommend that growers
use fields that have deep, well drained soils. Silt or sandy loam soils are
preferred, since they dry out a little earlier in the spring and facilitate
early planting. Fields should be free of Atrazine or other harmful herbi-
cides that may persist from previous crops and will hopefully be free of
excessive weed seed populations. Tomatoes, potatoes, eggplants, and peppers
should not have been planted in these fields for the previous two seasons.
This helps to avoid the buildup of disease and insect problems specific to
tomatoes
.
The selected field should be limed and fertilized before planting.
Apply lime to adjust the soil pH to 6.5, and add phosphorus and potassium
based on a soil test.
We recommend that nitrogen be applied based on the previous crop.
Apply 70-100 lbs of N per acre following a grass-legume or legume sod; 100-
125 lbs of N per acre following a grass sod; and 125-150 lbs of N per acre
on land that has been continually cropped. Plants are sidedressed with 40
to 50 lbs of N per acre when the first fruit are golf-ball size, and then
again 2-3 weeks later with an additional 40-50 lbs per acre if the plants
are light in color.
At transplanting, apply a cup of starter fertilizer solution to each
plant. It should be prepared by mixing 3 lbs of 10-52-17 or similar analy-
sis fertilizer in 50 gallons of water.
Stocky transplants grown in peat pots or other containers are most
desirable for transplanting to the field. The plants should be hardened off
before going to the field, by withholding water slightly, reducing the
greenhouse temperature, and by exposing them to direct sunlight.
We recommend the use of black plastic mulch to warm up the soil, reduce
weed competition, conserve soil moisture, promote early fruit ripening, and
to reduce fruit cracking. The black plastic mulch also affects the develop-
ment of the plant root system. Beneath black plastic, the root system is
very shallow and spread out in comparison to roots developed in bare gound
or beneath clear plastic.
Trickle irrigation in combination with the black plastic is also very
desirable. This increases the yield of number one tomatoes. Last season,
Sjuhinar Bustami, one of our horticulture graduate students conducted a
tomato and bell pepper trial to look at the effects of black plastic mulch
and trickle irrigation. He used a biwall trickle irrigation system.
Plants were transplated to the field on May 15, however, due to order-
ing and shipping problems, the trickle system was not installed and turned
on until June 8th. Our season was extremely dry last year. Plants were
spaced 18 inches apart in rows that were 5 feet apart. Results are pres-
ented in Tables 5 and 6.
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TABLE 5. Effect of Black Plastic Mulch and Trickle Irrigation on
'Better Boy' Tomato Early Yield^
Early Yield (tons/A)
Treatment No. 1 large No . 1 sma 11 No. 2
14.4 a^ 4.2 a 6.1 a
5.9 c 2.7 b 2.9 b
10.8 b 3.7 b 3.7 b
4.2 c 2.4 b 2.5 b
Mulch + trickle
Trickle
Mulch
Untreated check
^Harvest from July 21 to Aug. 15.
^Mean separations within columns by LSD, 5% level.
TABLE 6. Effect of Black Plastic Mulch and Trickle Irrigation on
'Better Boy' Tomato Late Yield^
Late Yield (tons/A)
Treatment No. 1 large No. 1 small No. 2
Mulch + trickle 4.9 a^
Trickle 6.2 a
Mulch 2.2 b
Untreated check 2.6 b
^Harvest from Aug. 16 to Oct. 27.
^Mean separation within columns by LSD, 5% level.
5.6 a 8.1 a
4.8 a 7.9 a
5.4 a 6.4 b
5.3 a 5.7 b
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At this point, we don't have any Kentucky growers using soil fumigation
in preparation for tomato production. However, there are a number of
growers in North Carolina doing this now and obtaining significant yield
increases. This spring, we saw a field of 'Mountain Pride' tomatoes which
had grown tomatoes continuously for a number of years and was fumigated
annually with Terra Gas 67 before planting. Last year it produced 40 tons
per acre of packed fruit.
Most Kentucky growers use the Florida weave system for supporting their
tomato plants. The plants are tied up with a light weight synthetic
polyolefin twine, which doesn't rot or stretch. By hooking the twine con-
tainer on their belt and threading it though a hole drilled at each end of a
tomato stake, they can't tie up a row of tomatoes fairly rapidly without
having to bend over. It usually takes 3 to 6 wraps during the season to
hold the vines up, depending on the whether the variety is determinate or
indeterminate. Wrapping is repeated every 8 inches in height. After
harvest is completed, the twine is cut at each stake and removed by hand.
We have a number of disease, insect, and physiological problems on
tomatoes. Among the more common ones are: early blight, septoria leaf spot,
verticillium wilt, anthracnose, tomato fruit worm, mites, blossom end rot,
gray wall, and cat facing.
At the market, its a good idea to grade your tomatoes into two grades;
number ones and number twos. In this way you appeal to the customer who is
looking for high quality vine ripened tomatoes and is willing to pay for the
quality, and you also appeal to the person who is looking for a good deal on
a large quantity of tomatoes. If you need to hold your tomatoes, the best
storage temperature for ripe fruit is 45 - 50°F, and for green tomatoes is
55 - 70°F.
Kentucky is the largest producer of processing bell peppers in the
United States. Currently, we have about 4,000 acres devoted to processing
bell peppers, several hundred acres in pimento peppers, and about 50 acres
in red cherry peppers. In contrast, our acreage in fresh market peppers is
relatively small, with about 300 acres. The majority of pepper growers
produce between 1 and 10 acres of peppers.
Both peppers and tomatoes are very popular at roadside markets accord-
ing to an Ohio survey. An average of 46% of the people who purchase produce
at roadside markets said that they usually purchased peppers. The costs and
returns for fresh market bell peppers also look good (Table 7).
TABLE 7. Fresh Market Bell Pepper Costs and Returns
Expected Returns/A ($6.50 X 400 bu) $2600.00
Cash Costs $686.00
Overhead Costs $148.00
Labor Costs ($4.00 x 150 hrs
)
$600.00
Cost of Production $1434.00
Net Return/A $1166.00
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Historically, the wholesale bell pepper market price, in the 11 major
cities surrounding Kentucky, has fallen when we enter the market, around the
first week in July (Figure 1). There is an increase in price the first week
in August and then the price continues to drop and reaches its lowest level
the first two weeks of September. Following this, the price rises again as
we get out of production.
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For roadside market sales, the 'Lady Bell' variety is our best recom-
mendation. It is a hybrid, thick walled pepper that matures in 72 days.
'Lady Bell' has consistently produced high yields of quality peppers. Both
'Hybelle' and 'Bell Boy' are hybrid peppers that have also performed well
for us.
In selecting fields for pepper production, its best to avoid low, bot-
tom land areas where air drainage may be poor. Sites such as this can lead
to more foliage disease problems. It is also best to avoid areas where
there may be an extremely high nitrogen level, since this will promote vege-
tative growth at the expense of fruit production. The same crop rotation
requirements apply for tomatoes, peppers, and eggplants.
Adjust the soil pH to 6.5 and apply between 50 and 200 lbs of P2O5 per
acre, and 50 to 250 lbs of K2O per acre based on a soil test. On poor soils
apply 50 to 75 lbs of N per acre, and 25 to 40 lb of N per acre on soils of
good fertility. One-half of the N should be plowed down with the other
fertilizer and the other half disked in prior to transplanting. If the
fertilizer is banded, place it 3 to 4 inches deep and use one-half of the
broadcast rate. Plants are sidedressed with 30 to 50 lbs of N when the
first fruit are 1 to 1 1/2 inches in diameter.
Use potted transplants in order to obtain the earliest pepper produc-
tion. However, if bare rooted plants are purchased, it takes about 10,000
plants per acre when they are spaced 16 to 18 inches apart in rows that are
36 inches apart. Some growers will plant at densities of 12,000 plants per
acre.
Bare rooted plants should be graded into 3 size categories: small,
medium, and large. Then each plant-size category should be planted together
in the field. Since the largest plants generally produce the first peppers,
this saves walking over the entire field the first couple of harvests.
Plants are usually transplanted using a tobacco transplanter after the
danger of frost is past. A cup of starter solution that is high in phospho-
rus is applied to each plant. Irrigation after transplanting is very bene-
ficial if the ground is dry.
There are five herbicides cleared for use on peppers in Kentucky:
Amiben, Dacthal, Devrinol, Enide, and Treflan. Most Kentucky growers
preplant incorporate Treflan, cultivate, and use a hoe. Some will apply
Treflan at planting and then make an application of Enide a month after
planting. Cultivation for peppers must be shallow because if the shallow
pepper root system is appreciably damaged, the plant will drop its flowers.
Last season's study of the effects of trickle irrigation and black
plastic mulch on 'Jupiter' bell pepper yields are shown in Table 8.
One of our biggest insect problems in bell peppers is the European corn
borer. A large percentage of growers are sidedressing with Furadan 10%
Granular. The first application of 20 lbs per acre of Furadan is made 2 to
4 weeks after transplanting and an second application is made with 30 lbs
per acre, 4 to 6 weeks later, but not within 21 days of harvest. This has
given good control in most seasons.
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TABLE 8. Effect of Black Plastic Mulch and Trickle Irrigation on
•Jupiter' Bell Pepper Yield
Yield (tons/A)
Treatment July 21-Aug. 15 July 16-Oct. 27 Total
Mulch + trickle 6.6 a^ 4.9 a 11.5 a
Trickle 2.9 c 3.8 b 6.7 b
Mulch 4.6 b 2.7 c 7.3 b
Untreated check 1.5 d 1.8 c 3.3 c
^Mean separation within columns by LSD, 5% level.
There are a number of diseases to contend with in peppers. Bacterial
spot is one of the biggest disease problems. It defoliates the plants and
causes the fruit to sunburn. Tobacco etch and tobacco mosaic viruses stunt
the plants, and the peppers harvested from the plants are mostly culls.
Southern stem blight and fusarium are seen occasionally. We also continue
to see small amounts of anthracnose and cercospora leaf spot. Our first
case of Phytophthora blight was diagnosed this season. We expect to see
more disease problems as growers run out of land to use for crop rotation.
Blossom end rot is an annual problem.
Most Kentucky peppers are harvested by hand into buckets or baskets.
If peppers are harvested by hand, it's a good idea to have drive rows about
every 150 feet so that pickers don't have to carry the peppers so far.
There are several growers in the state that use harvest aids to speed up
picking.
At the market, don't overlook the red bell peppers. They are much
easier on the stomach for those that get indigestion from green peppers.
Sweet banana peppers, Hungarian wax hot peppers, cherry peppers, and cayenne
pappers, are a few of the many types of peppers that can be used to increase
your product line, since their cultural requirements are the same as for
bell peppers.
John Strang is Extension Horticulturist at the University of Kentucky
^
Lexington^ KY. This was presented at the 1985 Illinois Fruit and Vegetable
Growers Convention.
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VEGETABLE CROP WEED CONTROL PRINCIPLES
-BACK TO BASICS
Herbert J. Hopen
A weed is a plant growing where it is not wanted. Weeds compete with
economic and desirable plants for water, nutrients, sunlight, and carbon
dioxide. Many weeds also harbor diseases and insects that may attack
crops
.
In 1956, Shadbolt and Holm made detailed experiments studying
quantitative aspects of weed competition in some vegetable crops. They
found many adverse effects, particularly during the early part of the
growing season. Weed concentrations as low as 15 percent of normal were
capable of inflicting serious crop injury. The period from emergence of the
plant until 4 weeks after emergence was the most critical stage for
competition. Carrots suffered yield reductions of 30 to 60 percent,
measured either at the time of removal or at harvest; competition during the
first 3 to 5 weeks was still evident at harvest time (Table 1).
It has long been assumed that certain plants are able to affect their
neighbors by excreting toxic substances from their roots. This relationship
is called allelopathy. However, it was necessary to employ sensitive
analytical methods to show that this is true. Plant toxins from both leaves
and roots may be involved in plant competition.
Weeds regularly appear in cultivated crops immediately after soil
tillage and to a lesser extent throughout the remaining growing period.
Less developed countries spend more man-hours on weeding crops than any
other cropping practice activity. Developed countries have long relied on
animal or mechanical power for part of the weed removal process. This type
of removal (cultivation) is still used as an integrated part of the weed
control program in vegetable crop production of developed countries.
Shallow cultivation is preferred because it causes less root injury and
required less energy.
For most species a total herbicide control program has not been devel-
oped and cultivation must be provided for. Cultivation is time consuming ""-
(especially in your plants or seedlings) and requires a large expenditure of
mechanical and human energy.
A negative effect on quality can occur from physical damage due to
weeds or contamination of the harvested crop with weed seeds or parts.
Increased costs in harvesting, because of heavy weed populations, increases
the cost of production.
Annual weeds complete their life cycle in less than one year. Ihey may
be either grasses or broadleaved plants. Annuals are plants that result
from seeds that sprout each year. The plants grow, mature, set seed, and
die during one growing season. Winter annuals are plants that result from
seeds that sprout in the fall. They overwinter as seedlings, mature, set
seed, and die in the early summer. Biennial weeds have a two-year life
cycle. The seed sprouts in the spring and develops a heavy root system and
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TABLE 1. Estimated average annual losses due to weeds in the Corn
Belt^ for selected vegetable crops (1975-79)2.
Estimated annual loss in Corn Belt
Crop Dollar Loss Quantity Reduction % Yield Reduction
Green bean
Cabbage
Onion
Potato
Sweet corn
(fresh)
Sweet corn
(processed)
Lettuce
Cucumber
(pickl ing)
Cantaloupe
Watermelon
Pepper
Tomato (fresh)
Tomato
(processed)
$ 81,000
424,000
151,000
1,892,000
985,000
$1,791,000
226,000
698,000
116,000
191,000
136,000
381,000
3,688,000
(Pounds)
400,000
7,800,000
2,100,000
41,200,000
11,900,000
3,500,000
800,000
500,000
1,300,000
4,000,000
700,000
2,100,000
5,500,000
13
7
6
5
5
7
6
Total average annual monetary loss due to weeds in the U.S. = $619,072,000
1 Corn belt = Illinois, Indiana, Iowa, Missouri, Ohio.
2 Abstracted by H. J. Hopen from Crop Losses Due to Weeds in Canada and the
United States, published by the Weed Science Society of America.
a compact cluster of leaves (vegetative growth) during the first season.
The weeds mature during the second season, produce seed, and die before
winter. Perennial weeds live more than two years. During the winter or dry
season in some areas, many lose their leaves and the stems of others may die
back, to the ground. Some perennials grow from seed; others produce tubers,
bulbs, and rhizomes or stolons.
Several methods of control may be used in an effective weed control
program, including the use of herbicides. Herbicides are chemical agents
used to control weed growth.
Preemergence (PRE) refers to the use of an herbicide before the crop of
weeds emerge, or after the crop emerges but before the weeds appear above
the soil surface. Preplant incorporated (PPI ) refers to the use of an her-
bicide before the crop is planted. Post-emergence refers to the use of an
herbicide after the crops or weeds have emerged.
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The most commonly used methods of applying herbicides are (1) broadcast(uniform application over an entire specific area); (2) foliar (application
to the leaves and/or stems); (3) soil application; and (4) soil
incorporation (using tillage equipment or irrigation to mix the herbicide
with the surface soil). Less commonly used methods are band (application to
a strip or band parallel to a crop row); and directed (aiming the herbicide
at a portion of a plant).
The majority of vegetable herbicide applications are soil applied PPI
or PRE applications to weeds and the crop. The advantage of PPI herbicides
is that they are in contact with soil moisture and usually do not require
immediate rain or irrigation for activation. Preemergence applications
usually need at least a small amount of moisture to cause weed kill. There
are usually several choices of herbicides for PPI or PRE depending on crop
species, soil type, climate and weed species present. Individual growers
must make the final choice based on soil type, crop grown and weed history
of a specific field.
Since 1965 a number of early postemergence herbicides were developed
which can be used to complement the weed control spectrum of PPI or PRE
herbicides. Examples of these are Goal, Sencor/Lexone and Basagran which
can be used in such crops as onions, some Solanaceous species and beans.
It is sometimes advantageous to stop weed growth before the economic
crop species emerges and a technique called the "stale seed bed" has been
employed using paraquat or other contact action herbicides to kill emerged
weeds before the crop emerges. This is usually an emergency type of treat-
ment and should be combined with a persistent soil herbicide.
Postemergence weed control started very early in the history of
herbicide use with petroleum sprays on carrots which are able to withstand
its action, while most weed species are killed.
Phenoxy herbicides (2,4-D, MCPA, MCPB) are used for broadleaf weed
control in sweet corn, peas, and asparagus.
Most flowers, shrubs, small fruits, tree fruits, and vegetables are
susceptible to injury by phenoxy herbicides. When these herbicides are
applied to maize or grass, spray, drifting spray, or fumes should not reach
'
susceptible plants. Amine forms of the phenoxy herbicides are less volatile
and should be applied under as calm conditions as possible. A sprayer used
to apply phenoxy herbicides on maize or grass should not be used to apply
other pesticides on vegetables as it is difficult to clean phenoxys out of
sprayers thoroughly enough to avoid injury to broadleaf plants.
Proper equipment and nozzle selection and adjustment of pressure is
very important for proper and safe application of pre- and postemergence
herbicides. The pattern and amount delivered by a sprayer should be
carefully monitered before and during application of a herbicide.
Herbicides are applied to vegetable crops with ground applicators or in
specialized instances by fixed-ving or helicopter aircraft.
Due to the selective action of most herbicides, some weeds are easily
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controlled while others are not. Herbicides combinations may be considered
an alternative to single herbicide applications to increase the control
spectrum. Two or more herbicides can be applied at the same time or sepa-
rately in two or more operations. For example, two applications are usually
used when a preplant dinitroaniline (i.e. Treflan) or thiocarbamate (i.e.
Eptam, Sutan) herbicide is incorporated into the soil and the second herbi-
cide provides best control when not mixed into the soil. Two applications
are also used in "overlay" or sequential applications. This type treatment
is used to control weed species not controlled by the first application of
an herbicide or to control late germinating weeds.
Weeds develop every year on every cultivated area and for this reason
there are more herbicides sold than any of the other pesticide classes.
Insecticide and fungicide sales volume follow in decreasing order.
Weed growth is used in a positive way by some growers on sandy or
highly organic soils to prevent wind-borne soil particles from injuring
tender young seedlings. This weed growth in crops such as carrots or onions
is usually removed by postemergence herbicides or petroleum weed
distillates. Allowing early weed growth may reduce early growth of the
vegetable plants by competition because many annual, small seeded vegetable
species (such as onion and direct-seeded tomatoes) have a slow initial
growth rate.
Selectivity and activity of herbicides depend on a number of factors.
Some of the most important are: physiological activity, sometimes called
the mode of action, is the action by which an herbicide affects plants; some
species may have a specific enz)mie system or the plant's morphology may
enable it to inactivate or tolerate a specific herbicide. A primary example
of this effect is the ability of corn ( Zea maize L. ) to detoxify atrazine by
hydroxylation of the herbicide. This action is used to advantage where
atrazine is used to control weeds in sweet corn. However, most weeds and
other plants cannot do so and are, therefore, killed. Physiological toler-
ance types of selectivity are usually preferred because they are not as
dependent on application rate and climate as are other means of
selectivi ty.
The activity of most soil-applied herbicides is dependent upon the type
of soil. Soil has five major components: mineral matter, organic matter,
living organisms, air and water. All these components influence herbicides
performance.
An important factor in herbicide activity is soil texture; that is, the
relative proportions of sand, silt and clay in a soil. Clay is the smallest
of all the mineral particles in the soil. Therefore, in a given volume,
there will be more individual clay particles than there would be sand parti-
cles. Because there are more clay particles, the surface area is greater
than for the same volume of sand. As the surface area of the particles
increases, there are more sites for a herbicide to adhere to the minerals.
Coarser-textured soils have smaller surface areas and, therefore, not
as many sites for herbicide adherence. In these soils more herbicide
remains in the soil solution where it is available for uptake.
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Organic matter has a large surface area which can attract and hold
herbicides. A major part of the CEC for herbicides is contained in the
organic matter. Thus, the higher the organic matter content the greater the
capacity for a soil to attract and hold herbicides. One measure of a soil's
ability to attract and hold herbicides is its cation exchange capacity
(CEC). The CEC is a measure of how many positively-charged particles can
actually be attracted and held to the surface of soil particles and organic
matter. The approximate range of CEC on agricultural soils is from 1 to 50
milliequivalents. It is a measure of the capacity of the soil to remove
positive particles from the soil solution. Herbicides are usually
positively charged, and that portion attracted by and held to the clay or
organic matter will be less available for uptake by weeds. Soils rich in
clay and organic matter have higher CEC ' s than coarse textured soils.
When a herbicide is adsorbed by soil particles, it is no longer in the
soil solution and is, therefore, less available for uptake by weeds. If a
herbicide is greatly adsorbed, a higher rate may be required so that more is
available in the soil solution for weed uptake. On coarser soils, the ad-
sorption will be less. Therefore, more of the herbicide will remain in the
soil solution where it is available for uptake by the weed, and if the same
rate is used as on fine textured soils, injury may result.
Another soil factor that influences the performance of some herbicides
is pH. The pH of most agricultural soils is 5.5 to 7.5. Extremes of high
or low pH can affect performance of certain herbicides.
With coarser soils, leaching is more probable. That is, the herbicide,
aided by excessive rainfall or irrigation may be diluted throughout the soil
profile and enough may not be available for effective weed control. Higher
rates might be necessary, and with some herbicides this may narrow the mar-
gin of crop tolerance.
Herbicides which are mixed with the soil before planting are not
dependent on rainfall soon after application to the soil. Those herbicides
applied to the soil after planting usually require some rainfall to activate
weed control activity.
Another factor is cultural practices. In general, a well prepared
seedbed provides the best conditions for herbicide performance. In a cloddy^
field, the herbicides may not readily reach weed seeds within or beneath
clods, and thus, herbicide performance is suboptimal. Minimum tillage
systems may leave trash on the soil surface which could prevent some of the
herbicide from reaching the soil. Mechanically incorporating herbicides too
deeply can also affect performance by diluting the herbicides or by moving
it past the weed control zone.
Rate of application plays an important role in the performance of soil
herbicides. Rate is determined by two factors: (1) the amount necessary to
satisfy the adsorptive nature of the soil, and (2) the amount available in
the soil solution to control the weeds.
The age of the treated weeds influences the effectiveness of herbi-
cides. Weeds are controlled easier as seedlings than in later growth by
postemergence herbicides. Metribuzin on potatoes, tomatoes, and asparagus
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and bentazon on vegetable legumes will control several broadleaf weeds
better at earlier growth stages. Crop species are also usually more
tolerant of herbicides in later growth stages. Proper timing of application
relative to weed and crop growth is important to control weeds and avoid
crop injury.
Time of application during a plant's growth cycle can influence the
effectiveness of an herbicide. Some are effective as root uptake herbicides
and are applied as PPI or pre-herbicides. Most herbicides which are PPI are
applied in this manner to reduce volatility or loss by some other means.
Postemergence herbicides are usually applied as such because they must be
taken into the plant through foliage to act as an herbicide. Some, such as
the phenoxyacetic acids (i.e., 2, 4-D) are active in foliage while others
such as glyphosate (Roundup) must be transported from the foliage to the
roots.
Formulation of an herbicide can play an important role in selectivity.
This factor is usually important in foliage applied herbicides.
Cultivation is an accepted practice, and its benefits are well
known. Some generally accepted benefits from cultivation are:
(1) Physical destruction of weeds thus conserving moisture and
nutrients.
(2) Conserving moisture by the formation and maintenance of a
soil (dust) mulch.
(3) Increasing aeration and thereby favoring nitrification.
(4) Increasing nitrification through conserving moisture, favoring
better aeration and favoring a soil temperature increase.
(5) Increase the retention of heat.
Shallow cultivation is the ideal type of practice. Deep cultivation
causes root pruning and injury to the crop. In addition to the standard
shovel type cultivar mounted on or pulled by a tractor several "rolling"
types of cultivars are available.
Hevbevt J. Hopen is Professor of Horticulture at the University of Illinois.
This talk was presented at several regional vegetable schools in Illinois
during 1984-86,
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POSTHARVEST SUGAR LOSSES IN SWEET CORN
Jeffrey A. Leshuk and Barry A. Eisenberg
It is commonly known that an important measure of sweet corn quality is
the amount of sugar present. Therefore sugar loss during postharvest han-
dling of sweet corn is a significant problem. The loss of sugar is often
caused by improper handling procedures which are the result of a lack of
education in regards to postharvest handling. The problem is compounded by
the fact that many people must handle the crop between harvest and the
consumer's hands. Within about one week the corn is handled by the growers,
the shippers, wholesalers, retailers and the consumer.
Some improvements have been made to help maintain or increase sugars at
harvest time. These improvements include new higher sugar varieties, pre-
cooling, improved shipping in some areas and increased buyer education.
Even though these improvements have been made to some degree, more improve-
ments can be made.
To determine where and how improvements can be made, a closer look at
the problem is necessary. Simply put, the problem is as follows: since we
can not increase the sugars after harvest, we must find a way to maintain a
high level of sugar. There are several ways this can be achieved; chemicals
which inhibit the loss of sugar can be used (not presently used commercial-
ly), the selection of high sugar varieties and the use of temperature con-
trol. In this experiment, we considered variety selection and temperature
control. To understand why temperature control is important, consider how
sugar is lost in sweet corn:
sugar+02 >C02+H2O^-energy
' >starch
In both reactions, the rate of sugar loss is greater as the temperature
increases. Hence, by lowering the temperature the rate of sugar loss can be
reduced. The next question that should be answered is where should tempera-
ture be controlled in the handling chain. Temperature should be controlled
at all points in the handling chain—at harvest, during packing, shipping
and in wholesale and retail storage. If the temperature is not controlled
at a particular point, the rate of sugar loss will increase, ultimately
resulting in a lower quality product for the consumer. The purpose of this
experiment was to determine how variety selection and temperature control
can be used to minimize the loss of sugars.
MATERIALS AND METHODS
The experiment was set up to study the effects of precooling and dif-
ferent wholesale and retail temperatures on the rate of sugar loss in sweet
corn. The following is a list of the factors examined.
1. Sugar loss in 'Florida Staysweet' (high sugar var. ) vs. 'Gold Cup'
(normal sugar var.).
2. Sugar loss in precooled vs. non-precooled corn.
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3. Sugar loss under acceptable wholesale temperatures vs. improper
wholesale temperatures.
4. Sugar loss in the retail environment.
Precooled and non-precooled sweet corn of both varieties was placed in
either a 3°C (38°F) or 10°C (50°F) wholesale environment. After three days,
the corn was moved to a 16° C (61°F) retail environment for three days. The
sugar content was measured immediately after harvest and at several points
during the six day storage period.
RESULTS AND DISCUSSION
In the comparison of the two varieties, the sugars in both declined as
expected, but since the 'Florida Staysweet' variety was much higher in sugar
content initially, it ended up being higher in sugars after six days in
storage than the 'Gold Cup' variety was immediately after harvest. (Fig. 1)
It should be noted that this data is from the 38°F wholesale treatment.
The comparison of precooled and non-precooled sweet corn revealed that
after three days in the 38°F wholesale environment, precooled 'Florida Stay-
sweet' had approximately 20% more sugar than the non-precooled 'Florida
Staysweet' . (Fig. 2).
Simulated wholesale environments of 38°F and 50°F were compared using
the precooled 'Florida Staysweet' variety. The results showed that after
three days the corn stored at 50°F had about 30% less sugar than that stored
at 38°F. When the corn was switched to the 61°F retail environment, the
rate of sugar loss was the same for both wholesale treatments so the end
result after six days of storage was 30% less sugar in the corn stored in
the 50°F wholesale environment. (Fig. 3).
An examination of the rate of loss of sugars in the retail environment
shows that there is a considerable loss of sugars in this step of the han-
dling chain. Perhaps most disturbing is the fact that even if the corn is
precooled and stored at 38°F, the benefits of these procedures are offset by
the losses in the retail environment (Fig. 4).
CONCLUSIONS
This experiment was conducted to determine how temperature control and
variety selection can be used to minimize sugar losses. The results
indicate that precooling and lower wholesale temperatures can help consider-
ably in minimizing the loss of sugar. The results also indicate that the
retail environment is a critical step in the handling chain and that im-
provements in temperature control are needed in this step. Finally, if
handling procedures can not be improved, high sugar sweet corn varieties
will help compensate for the loss of sugar which will occur because of those
poor handling procedures.
Jeff Leshuk is an Undevgvaduate Student in Hovticultuve and Barry Eisenberg
is an Assistant Professor in Hortioulture
.
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Figure 1. Percent change in total sugars between precooled Florida
Staysweet (FS) and Gold Cup (GC) during three days wholesale
storage (38°F) followed by three days retail storage (61°F).
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Figure 2. Percent change in total sugars between precooled (PC) and non-
precooled (NPC) Florida Staysweet (FS) after 3 days in a 38°F
wholesale environment.
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EFFECTS OF POSTHARVEST HANDLING PROCEDURES
ON HORSERADISH QUALITY
Jack Gruber and Barry A. Eisenberg
The Tri-County Vegetable Growers Associations has raised questions
concerning the handling and storage of horseradish root. Due to a general
lack of information in this area, no recommendations for handling could be
given. Therefore, a series of experiments were designed to evaluate
handling procedures that might effectively improve postharvest quality.
The problems encountered when horseradish is stored are: weight loss,
disease development, changes in sugar and oil content, in addition to a gen-
eral lack of information concerning the handling of horseradish. The lack
of information is due to the fact that horseradish is considered to be a
minor crop and a total understanding concerning problems in storage has not
been achieved. The recommendation for optimum horseradish storage includes
a root temperature of -2°C (29°F) and high relative humidity (90-95 percent.
If these recommendations were consistently followed, problems could be
reduced, but for many reasons these optimum conditions are seldom achieved.
One area for which little information is available involves how specific
handling methods into storage effect quality after storage. Therefore, the
objectives of the experiment were to examine several handling procedures to
determine how they effect horseradish in storage.
MATERIALS AND METHODS
Number one roots of 'Swiss' and 'Eastern' were obtained from growers in
Collinsvi lie, Illinois; transported to the University of Illinois, and
stored for 11 months at 1°C (34°F) with a relative humidity of 60 + 10
percent. These suboptimal conditions were selected to represent typical
conditions found within the industry. Prior to placement into storage,
roots were given a variety of treatment combinations. The following is a
listing of the treatments.
1. Trim
a. severe = all stem and leaf tissue removed
b. normal = very light trimming
2. Disinfectant
a. dry
b. dipped in 100 ppm Clorox solution
c. dipped in water as a control
3. Plastic wrap (6 ml)
a. clear
b. black
The water and Clorox dipped roots were air dried for one hour at 30°C (86°F)
prior to storage.
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Following 11 months of storage the roots were rated for:
1. Disease
1 = little or none
2 = moderate
3 = severe
2. Sprouting
1 = none
2 = sprouts apparent
3 = sprouts greater than 2"
3. Total Sugar = Percent sugar in center of root
4. Weight Loss = Percent weight lost
As no soft rot was found, disease refers to surface molds only. All treat-
ments were replicated three times with three observations per replicate.
RESULTS AND DISCUSSION
In general, weight loss averaged less than four percent, regardless of
treatment. 'Swiss' lost nearly twice as much weight when compared to
'Eastern' (Fig. 1). This information suggests some varieties store better
than others. A detailed look at 'Swiss' indicates that severely trimmed
roots lost more weight than did those normally trimmed (Fig. 2). This
increased weight loss may be a result of the larger wounds opened by severe
trimming which allowed more moisture loss. When first examined, the weight
loss appears negligable, but at a cost of $.45 per pound a four percent
weight loss represents a $21.60 reduction in income for each 1200 lb pallet
of root.
Variety differences and trimming method were shown to play a role in
the amount of disease present. 'Swiss' showed more disease than 'Eastern',
but severely trimmed Swiss was considerably more diseased than any other
treatment (Fig. 3). When dry handling was compared to a water or chlorox
dip, only the severely trimmed 'Swiss' showed an increase in disease. No
differences in disease development were monitored between the chlorox and
water dips in any treatments (Fig. 4).
'Eastern' showed minor sprouting regardless of whether normally or
severely trimmed, but trimming technique did effect the amount of sprouting
on 'Swiss'. Normally trimmed 'Swiss' sprouted in every instance during 11
months storage, but when severely trimmed sprouting was reduced to the
levels found with 'Eastern' (Fig. 5). Sprouting can reduce quality and the
results indicate that trimming methods for each variety needs to be
examined.
Several factors were shown to have little affect on storage quality
(data not presented). Clear and black plastic treatment made no difference
in weight loss, disease development or sprouting. The use of Chlorox,
49
although used on other root crops prior to storage to minimize disease, was
found to be ineffective. It could be that if wet roots were allowed to dry
more thoroughly or if a higher concentration of Clorox was used the Clorox
treatment might have been more effective. Sugar content was also found to
be uneffected by the various handling treatments (data not presented).
Variety difference, trimming techniques and amount of root surface
moisture have been shown to affect horseradish root storage quality. There
is no one correct way to handle roots because of varietal differences.
Generally, roots should be stored dry and if sprouting is a problem, then
roots should be severely trimmed prior to storage.
Jack Gruhev is a Graduate Reseavoh assistant in Horticulture and Dr. Barry
Eisenherg is an Assistant Professor of Horticulture. This was presented at
the Southwestern Illinois Vegetable School in Collinsville ^ Illinois.
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PRIVATE R&D IMPACT ON VEGETABLE DEVELOPMENT
BY SEED COMPANIES
Larry R. Baker
PREFACE
This presentation is not meant as a documentary of the seed trade. It
represents personal views of the author who was at Michigan State University
as a public breeder in vegetable variety development for 13 years followed
by his current position with Asgrow Seed company as Director of Vegetable
Research. Other vegetable seedsmen and other readers may have opinions
which differ from the author. The main thrust of this paper is to provide
an explanation for the transition that has occurred, and still is occurring,
with private vegetable seed company research for proprietary varieties.
There seems to be considerable confusion as to the appropriate role of
public and private plant breeding. The crux of the matter appears to be
public varietal development versus public breeding research and whether or
not public varietal development is necessary for the good of society and the
consumer.
INTRODUCTION
The advent of hybrid varieties to replace open-pollinated varieties
makes possible the protection of proprietary development and products.
Hybridization of vegetable species began in the 1920' s with sweet corn, fol-
lowed by onions in the 1940' s. Since that time, most species of vegetables
have been changed into hybrid varieties for the marketplace. V\ost recently,
hand-pollinated varieties have been developed where methods of hybrid seed
production under open-field conditions were unavailable. Such hybrid varie-
ties are relatively expensive compared to open-field production, but the
advantages of hybrid performance related to uniformity and vigor have out-
weighed the cost of seed.
Most recently, plant variety protection in the U.S., and other forms of
protection throughout the developed countries of the world, have afforded
product security for species where hybridization is not possible. The lat-
ter would include the major vegetable species of peas and beans. Such pro-
duct protection has presented a business incentive to corporations to diver-
sify and invest capitol in the seed industry. Most seed industries were
"family-owned" operations based upon individual breeding successes in often
localized production areas. For example, the Clark family owned the Asgrow
company which excelled in the development and production of high quality
bean and pea varieties. Joseph Harris owned the Harris Seed Company in
Rochester, New York, and commanded a lead position thoughout the northeast-
ern U.S. in several vegetable species commonly produced in that region, and
so on for most of the seed companies throughout the free world. With the
introduction of the corporate business strategy to the seed business, the
possibilities for large infusions of capital were made. This supported a
dramatic increase in private R&D followed by strong competition in the
marketplace between these major seed companies.
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A significant consequence of the private increase in R & D for variety
development has been a reduction in public breeding work to develop varie-
ties. There is no question but what the continued need for fundamental
breeding research is critical to support both public needs for breakthough
technology and the continued expansion of the knowledge base which supports
varietal breeding by the private sector.
One can list the major worldwide vegetable species and estimate their
value in the free marketplaces of the world. The sum total of this is pre-
sented below based on market surveys by Asgrow.
- Onion $160MM
- Tomato 135MM
- Bean 12 5MM
- Pea 110MM
- Cue umbe r 91MM
- Broccoli 90MM
- Pepper 7 5MM
STATUS AND RESULTS
e s Wo r 1 dw id e (MM -- mill ions)
Watermelon $60MM
Carrot 44MM
Cabbage AOMM
Cantaloupe 30MM
Lettuce 24MM
Sweet Corn 18MM
Squash 8MM
The estimated worldwide market value of these vegetable species is
$1010MM. Such a value is of considerable interest to corporate business. A
general and personal estimate of R & D activities in corporate seed busi-
nesses approaches 10% of sales for R&D. Such an estimate would generate
$100MM for varietal development and other aspects of seed research. This
significant increase in dollars for R & D in the seed companies has led to
major upgrading of facilities and research staff. Plant breeders with Ph.D.
degrees in genetics and plant breeding with vegetable/horticulture back-
grounds are commonplace thoughout the vegetable seed industry. The capabil-
ity and responsiblity to develop unique proprietary varieties from scratch
is now commonplace contrasted to previous modest efforts which mainly util-
ized finished public varieties. Previously, plant breeders were more in-
volved in seedstock work than varietal development.
However, there are some trade-offs which go with the corporate seed
business. There is intensive focus on major production/ market areas where
profit potentials would be the highest. This means that minor production
areas and minor species are treated secondarily as "spin-offs" from other
varieties, and production areas with no special attention to their needs.
Major customers have a definite influence on research and marketing objec-
tives. It requires as much capital to develop a product for $500M market as
it does for a $5,000M market. Thus, private R&D priorities are directed
to volume markets - seedsmen no longer consider offering a "full product
line" essential - they specialize in potential volume/high margin markets.
For example, early maturing, but small volume, items to extend the harvest
season do not attract private capital. In other words, the business aspect
is strongly superimposed over the traditional seed business. Todays' pro-
fits and earnings are critical to survival. In addition to the proprietary
varietal R&D programs, there is also some level of basic research effort
in all major vegetable seed companies. This basic effort is directed pri-
marily to the new biotechnology area. There is a significant effort
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directed to the adoption of tissue culture methods and techniques in various
ways to support the various traditional and conventional areas of product
development; namely, germplasm enhancement, seedstock maintenance, and seed
production. The research on genetic engineering is still very basic and has
yet to yield commercial varieties. The advantages of biotech can be summa-
rized in a simple way:
1. Considerable R&D time to develop new products is saved (which is
money)
.
2. Better varieties related to some practical advantage of value to
the vegetable industry. Such things as uniformity, consistent
genetic purity, or some advantageous specific trait developed
through biotech.
3. Some specific development which is not possible with conventional
breeding R&D. Genetic engineers predict the eventual transfer of
specific genes from one species to another to improve performance
in some way. One of the more popular possibilities relates to
transferring nitrogen fixation from legumes to non-leguminous spe-
cies such as tomato, etc. A more reasonable expectation is greater
efficiency in selecting disease or herbicide resistant cultivars.
Ones' imagination can be the limitation in this case.
IMPACTS
In the future, there will be far fewer "commodity" varieties which have
been developed and released by public varietal breeding programs. The vast
majority will be proprietary products developed by private R&D. These
varieties will be more dependable in performance and available on a more
reliable basis. Competition between proprietary varieties will result in
parent companies doing the best possible job of developing their own pro-
ducts and competing on genetic and physiological quality of seed in the
marketplace. No company wants to be short of its own product as contrasted
to a variety which everyone has. Public varieties tend to be highly
sensitive to price; and therefore, cost saving measures are often taken in
order to compete in the marketplace on the basis of price rather than
"-performance. This often leads to a "running-out" of originally superior
varieties. On the other hand, higher prices will be paid for the best
proprietary varieties. These prices are necessary to pay-back the R&D
costs to the owner, and fund future research on developing even better
varieties to stay competitive in the marketplace. Seed company failures are
likely with the fierce competition and pressure in the marketplace for
earnings. Companies will either be sold or liquidated as time goes by.
There will be fewer and larger vegetable seed companies with the
continuation of pressure on "bottom-line". This intense competition wi 11
mean constantly improved and more sophisticated varieties for the grower to
choose from.
The transition for variety development from the public to the private
sector is already well along. The cost for R & D to develop new varieties
is shifting from the public supported research programs to the customers of
the major seed companies. There are certainly less tax dollars going into
public variety development. The public sector has the following major
responsibilities: 1) a primary obligation to teach and train students;
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2) to conduct basic research on agricultural problems; and 3) to promote
the practical application of research through extension. Public research
should, in general, be directed to long-term opportunities and not to the
development of products using traditionally applied technology. However,
some level of cultivar development must always be done by public institu-
tions for some crops, if it is to be done at all. This applies to minor
crops, or crops with minimum profit potential for seed companies as well as
to situations where new unknown technology must be tested. Cultivar devel-
opment of minor and regionally-adapted crops frequently involve not only the
crop itself, but the economics of the region in relation to social benefits;
and, the impact on employment in industries in certain geographic areas.
Such factors must be considered in any priority analysis. A small amount of
cultivar development of high volume major crops must be done by the public
institution in order to allow breeders to test new theories and technolo-
gies . This work also is necessary to keep public breeders in touch with
reality, and provide a means for private breeders to interact fully with
public breeders. A reasonable volume of cultivar development at the public
institution is likewise justifiable as a means of ensuring that a broad base
of imaginative breeding systems and exotic breeding stocks are being util-
ized.
Training of students as future plant breeders is another justification
for public breeding research. The practical application of basic biological
information with an education in liberal arts is required to develop breadth
of perspective in the new breeders. The idea of breeders developing their
graduate degrees cooperatively with universities and private industry might
be explored further. Agriculture appreciates and understands the value of
seed and the importance of plant breeding in developing ever-improving vari-
eties with higher performance and the potential for more profit. The whole
of agriculture must guard against over-kill on public breeding research.
Breeding research on conventional areas such as disease resistance, nutri-
tional value, genetic and inheritance studies on economic traits, breeding
methods, seed production methods, etc.; and, the new emerging sciences re-
lated to molecular genetics and the use of tissue culture must not be dimin-
ished in the public agricultural research area. Private seed companies can
only do a token amount of basic research in these areas which is often
related to their own proprietary varieties. The U.S. vegetable seed com-
panies must have this information and germplasm from the public sector in
order to compete successfully with foreign companies which compete with each
other in the free world marketplace. Simply stated, the U.S. is one major
market in the total free world marketplace. Much Japanese and Dutch seed is
already sold in the U.S. Of course, the converse can be said of their mar-
kets where U.S. companies also compete and sell seed in the European and
Asian markets. Against all of this, we must continue to remember that agri-
culture is a political minority in the U.S. with less than 2% of our total
population on the farm. Food supply is still taken for granted. Much of
the society simply thinks that food is manufactured by the supermarket and
appears on the store shelves as needed. The vagaries and vulgarities of
weather; e.g., Florida winter freezes of both citrus and vegetables in the
last several consecutive years has caused losses in the billions for Florida
agriculture and may diminish considerably the importance of this food pro-
duction area in the immediate future. These facts are not well understood
by the other 98% of the population. It is critical that the public and
private sectors work together to protect their mutual interests and
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complement one another in both their research and political interests.
CONCLUSION
Ever higher performance from varieties will continue across the board
over the next several years for the vegetable industry. These varieties may
have more sophistication requiring more inputs from the grower/processor/-
shipper. More progressive growers will generally benefit from such superior
introductions. There is still considerable genetic variation within the
various vegetable species which can be exploited in the development of
proprietary superior varieties. The consequences of this dynamic situation
will mean relatively short-lived varieties replaced by either the owner of
the variety or a competitor company. The vegetable grower must continue to
pay close attention to the new developments and sort-out their fit, or mis-
fit, to their particular situation. More and more "Hi-Tech" will be used in
the development of higher performing varieties. For the progressive grower,
this will greatly assist in maintaining an earnings base. For those not so
progressive, the sorting-out process will continue with the usual business
failures. Research developments which have only been thought or dreamed
about in the past will become commonplace in the future. The unconventional
kinds of research will become conventional and commonplace total R&D ef-
forts, both public and private. It is critical to maintain both a public
and private major effort in breeding research. Most private seedsmen would
prefer to have the public sector conduct breeding research and transmit this
information and germplasm to the private sector to develop and commercialize
proprietary varieties; i.e., variety development by the private sector.
Larry R. Baker is Director of Worldwide Vegetable Research with Asgrow
Seed Company, This was presented at the 1985 Illinois Fruit and Vegetable
Growers Convention.
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BREEDING FOR DISEASE TOLERANT SWEET CORN
Stephen L. Gviev
Sun Seeds is actively involved in a aggressive program to incorporate
disease tolerance or resistance into superior new sweet corn varieties.
Germplasm is screened to identify genetic sources of tolerance or resis-
tance, these genes are used in breeding new elite inbred lines, and hybrids
are evaluated for their reaction to diseases as well as yield and quality
characteristics. Tolerance is the ability of a variety to perform and pro-
duce in spite of disease infection; resistance is the ability of a variety
to restrict the activities of a pest.
Screening germplasm for diseases . Sun Seeds' Plant Pathologist Dr. Jon
Hubbard collects and maintains cultures of Stewart's Wilt, Maize Dwarf
Mozaic Virus (MDMV) strains A & B, and Northern Corn Leaf Blight races 1 and
2. Greenhouse or field inoculations are made and the development of disease
symptoms is recorded. Common rust and common smut occur naturally in our
breeding nurseries in Farmington, Minnesota.
Breeding inbreds . Since most sweet corn varieties are single cross Fl hy-
brids, the genes for tolerance or resistance must be bred into parental
inbred lines. Breeding schemes depend on whether the genes are dominant or
recessive, and depend on the number of genes involved. The length of time
required to recover useful new inbreds also depends on the source of the
genes; e.g. adapted sweet corn vs. field corn.
Evaluating hybrids . Although the pathogens may attack and therefore be seen
on various plant parts such as the leaves, our primary concern is with their
effect on the ear. Barren tips, blank sides, poor butt fill, and any
visible irregularities on an ear reduce a variety's quality and marketable
yield. Varieties that incorporate disease tolerance or resistance provide
processors and growers with an opportunity to cut yield and quality losses
that can be attributable to diseases in sweet corn.
Stephen L. Gviev is a plant hveedev for Sun Seeds Inc., Farmington, MN. This
was presented at the 1985 Illinois Food Processors School. -^
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SEED DEVELOPMENT, MORPHOLOGY, AND GERMINATION
Robert M. Skirvin
INTRODUCTION
There are 3 types of flowering crop plants. Annuals are plants which
grow, flower, produce seeds, and die in one season. Biennials (such as
carrots and cabbage) grow as a compact (rosette) plant the first season.
Flowers and fruits are produced the second season after a period of chilling
and then the whole plant dies. Perennials (e.g. apple trees) flower and
fruit each year for a very long time.
Seeds are the principle means for propagating most plants. However,
annuals and biennials have a limited life span, therefore they are propagat-
ed almost exclusively by seeds. Perennials, on the other hand, can live
very long lives (some of the giant redwoods of California about 2000 years
old); therefore they can be profitably propagated by cuttings and grafting
as well as by seeds.
To understand the life cycle of a plant, information related to flower
initiation, seed development and ripening, as well as dispersal, dormancy,
and germination is essential.
SEED DEVELOPMENT
Sexual Propagation
In order to understand seed development, I will quickly review sexual
reproduction in plants. To begin, each plant and animal type has a particu-
lar number of chromosomes, half of which were provided by the male parent,
and half from the female parent (e.g. in humans the number is 46). The
chromosome number is maintained from generation to generation through the
union of gametes (eggs and sperm) which have half the chromosome number of
the parent (in humans each egg and sperm contains 23 chromosomes). At
fertilization the chromosome number is restored when a male gamete unites
with a female gamete to form a new individual called a zygote.
Flower initiation
Plants do not necessarily flower at will. The time of flowering is
often under control of such environmental factors as day length, tempera-
ture, and age of plant. In perennials the plant's age is of particular
importance. Many woody perennials have a period of non-flowering which we
call juvenility that can last 8 to 30 years or more. Annuals and biennials
also have a juvenile period, but the time is shortened to a few days in
annuals or to a single season in biennials.
Flower Morphology
When a plant receives the proper stimulus to flower, its growing point
ceases its upward expansion and flattens. The regions that would have de-
veloped into leaves, now change morphology to become the flower parts. To
understand this aspect of seed development, we will examine the anatomy of
the flower. Figure 1 is a generalized picture of a perfect flower showing
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the male portions (stamens) and the female portions (pistils). The stamen
consists of a structural support called the filament, and pollen-filled sac
known as the anther. The pistil has 3 regions: the ovary at the base, the
elongated style (this structure can be very long as in the case of the fe-
male flowers of the corn plant), and the stigma at the end. The stigma
often exudes a sticky sweet substance that is attractive to insects. The
fluid also contains large quantities of boron and other compound that aid in
pollen germination. The sexual organs are surrounded by petals. All of the
floral parts are attached at the receptacle. The flower is supported on a
stem called the peduncle.
SEED DEVELOPMENT
Pollination and fertilization
The first step in seed development is pollination. Pollination is
defined as the transfer of pollen from the anther to the stigma. Pollina-
tion often is aided by insects, wind, and gravity. Once a pollen grain
lands on the pistil it begins to germinate in the fluid exuded on the stig-
matic surface. The pollen grain contains 2 nuclei. One nucleus (the
generative nucleus) is responsible for fertilization of the egg; the other
nucleus (the tube nucleus) controls the growth and elongation of a pollen
tube that grows from the stigma downward until it reaches the egg sac in the
ovary (Figure 2). As the pollen tube elongates, the tube nucleus moves
toward the ovary and the generative nucleus follows close behind. The
length of the pollen tube can be considerable in the case of corn where each
"silk" is really an elongated style through which the pollen tube must
travel.
When the tube finally reaches the egg sac, it ceases its elongation.
At this time, the generative nucleus divides through mitosis to form 2
identical mobile cells called sperm. The ovules are found within the ovary.
Ovules consist of layers of integuments (that will become the testa) sur-
rounding an egg sac . The egg sac itself is a membrane bound cell that
contains 8 nuclei: 1 egg nucleus, 2 polar bodies, 2 synergids, and 3 anti-
podals. Each nucleus contains only one half of the chromosomes of the
mother plant. The layers of integuments which surround the egg sac fold
upon each other to form a tiny pore (micropyle through which the sperm can
swim (Figure 2)..
Fertilization
Once the sperm enter the egg sac, fertilization can commence. One
sperm will fuse with the egg nucleus to form a diploid zygote (embryo). The
fusion of the egg and sperm restores the chromosome number of the offspring
to its original number by providing half the chromosomes from the male
parent and half from the female parent. The other sperm swims to fuse with
the 2 polar bodies to form a triploid tissue which is called endosperm.
Since there are 2 types of fertilization taking place, the entire process is
called double fertilization.
Once fertilization is completed, the seed begins to develop. In gener-
al, the first thing that happens is that the endosperm grows at a very rapid
rate. The endosperm grows so quickly that it soon fills the region of the
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Filament
St^gma'^
Style L
.Ovary J
Stamen
Pistil
Figure 1. Generalized picture of a flower with both male (stamens) and
female (pistil) portions.
STIGMA
STYLE
Germinating pollen grain
Pollen grain
Pollen- Tube
Pollen Tube
Micropyle
> OVARY
Figure 2. The growth of the pollen tube in the pistil from the stigpia, down
to the style, to the ovules where fertilization and seed
development will occur.
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egg sac. The zygote grows very slowly at this time. Once the endosperm is
developed, it is used as a food source by the developing embryo. In dicots,
such as snap bean and pumpkin, when the seed is mature, the endosperm has
been completely consumed and replaced by the embryo. In monocots, such as
corn and wheat, much of the endosperm persists in the mature seed. The
endosperm is consumed as the seed germinates.
SEED MORPHOLOGY
The mature seed is a packaged life support system. It contains an
immature plant (the embryo), food to feed the embryo when it is ready to
grow, enzymes to make the stored food available to the embryo, hormones, and
other factors. When fully developed, the seed can be dried to minimize its
likelihood of fungal and bacterial attack. Its dried state facilitates
long-term storage. To make it grow "just add water". . .plus whatever else
it says on the seed packet.
Morphologically the mature seed consists of a number of seed coats,
endosperm, cotyledons, and embryonic axis. The seed itself contains large
quantities of carbohydrates, proteins, oils, and other biochemicals . The
seed coat sometimes contains substances that prevent premature germination.
Although all seeds are similar, there are large differences between the 2
major groups of flowering plants, the monocots and the dicots . These 2
groups will be discussed individually.
The monocotyledonous plants
The monocotyledons (commonly called the "monocots") are those plants
that contain one large cotyledon in the the sed. This cotyledon is called
the scutellum. Corn and all of the small grains and grasses are included in
this group. The monocot seed is technically known as a caryposis and
consists of multiple seed coats (the pericarp), a large reserve of food
stored in the endosperm, and a single cotyledon. The cotyledon is a portion
of the embryo. It contains stored hormones, enzymes, foods, and oils. A
close examination of the cotyledon of a corn plant (Figure 3) shows the
immature embryo which consists of the coleoptile (the first seed leaf that
forms a sheath which grows as a tube through the soil until it reaches
light), the true leaves beneath the coleoptile (which eventually will grow
upward through the coleoptile sheath, expand, turn green, and begin to
produce food from sunlight and carbon dioxide through the process called
photosynthesis), and the primary root (radicle). The region between the
plumule and the radicle is called the hypocotyl.
The dicotyledonous plants
The dicotyledonous plants (commonly known as "dicots") have seed with 2
cotyledons surrounded by multiple seed coats (Figure 4). Beans, tomato, and
squashes are typical dicots. Whereas monocots have large reserves of food
stored in the endosperm, most mature dicot seeds have little endosperm. In
typical dicots, the food reserves of the endosperms are "repackaged" in the
2 cotyledons which then become the food storage organs of the seed. The
cotyledons are attached to the young plant (embryonic axis) and are known as
"seed leaves" (Figure 4). The embryonic axis is a reduced region of the
seed that consists of immature true leaves (the plumule or epicotyl) and the
64
Scutellum
(Cotyledon)
Endosperm
Plumule
Radicle
Figure 3. A cross section of a typical monocot seed (corn) showing the
endosperm and single cotyledon (scutellum). The young embryo is
found within the scutellum and consists of an immature shoot
(plumule) and root (radicle).
Radicle
Hilum
Micropyle
-Cotyledons
Figure 4. A view of a typical dicot seed consisting of 2 cotyledons and a
tiny embryonic axis which has a shoot (plumule) and root
(radicle). The seed on the left has its seed coats intact.
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young root (radicle). As before, the hypocotyl lies between the plumule and
the radicle. At germination the embryonic axis, with or without the
cotyledons (depending upon the plant type), will push its way through the
soil as the hypocotyl expands. When it reaches sunlight it will turn green
and begin photosynthesis.
Seed: Fruit interactions
As the seed develops it produces large quantities of hormones. These
hormones control and regulate the development of the seed and the tissue
that surrounds it (the fruit). It is well known, for instance, that
multiple seeded fruits will be larger than few-seeded fruits. For instance,
pumpkins (and other cucurbits) contain large numbers of ovules within each
ovary. In order to insure muliple seed set (and large fruits), it is neces-
sary that insects visit each flower several times to provide sufficient
pollen. For this reason, bees are recommended for pumpkin production in
Illinois (Jaycox, 1972).
SEED DISPERSAL
In general, fruits are harvested when they are ripe, and before the
seeds have been dispersed. In some plants seed maturity coincides with
fruit ripening, while in other plants this is not true. The subject will be
discussed below.
In the wild, seeds are dispersed in several different ways: by wind,
animals, water, and gravity (Krugman £t al
.
, 1974). Wind is a very useful
way to scatter small seeds or fruits (e.g. dandelion and maple). Birds and
animals scatter seeds of fleshy-fruited plants such as blackberry. Water
can carry the seeds of plants that grow in flood plains such as cottonwood.
Gravity can disperse the seeds of plants growing on slopes. It is the job
of the seedsman to collect the seeds before they are scattered and then to
store the seeds properly for future use.
SEED DORMANCY
Most seeds from wild plants will not germinate immediately after
harvest. This inability makes sense in terms of plant survival in harsh
environments, such as that encountered in the temperate zones of the world
,
(those regions north and south of the equator where there are drastic
differences between summer and winter temperatures). These seeds may either
contain germination inhibitors within their seed coats, they may have hard
seed coats, or they may be dormant due to the developmental state of the
embryo. For instance, the apple fruit matures in the late fall. The apple
embryo is dormant at that time due to inhibitory substances found in the
seed coat. If an apple is eaten by an animal or a "Johnny Appleseed" and
the seeds land on the soil in late September or October, the seeds will not
germinate until they have received an extended period of cool, moist
conditions typical of the fall and spring. This requirement is called
stratification. If the apple seed did not have this dormancy, it would
germinate immediately and then die with the first frost. Dormancy insures
surviva 1.
Some seeds have very hard seed coats (e.g. legumes such as alfalfa),
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that prevent the entrance of oxygen and water. Since these compounds are
essential for germination, the seed coat must be physically damaged before
germination can occur. This process is called scarification (notice the
root word "scar"). It can take place naturally in the soil or be induced.
Common methods of scarification include acid treatment, rolling in
sandpaper-lined drums, or use of other abrasives. Some plants require both
scarification and stratification for germination. This situation is called
double dormancy.
Most vegetable crops have been selected by people for germinability so
long ago that they contain few or no germination inhibitors. Hence, many
mature vegetable crop seeds can germinate soon after harvest. For this
reason it is important that vegetable seeds be gathered and stored at the
proper time. There are exceptions, however, the tomato, has a germination
inhibitor in the jelly-like covering of the seed. This inhibitor can be
removed by fermentation or by passing through the alimentary canal of
animals.
Seed Storage
Long term seed storage of most crop plants is best facilitated in
conditions that minimize metabolism. That is, in conditions that are not
favorable to growth. In most cases these conditions are best found in an
area of reduced oxygen and moisture content, with a relatively low tempera-
ture. Thus, it is best to store fully dried seeds in a refrigerator in a
tightly sealed jar or container with a dessicant to absorb excess moisture.
Although viability of some weed seeds can be maintained for 200 years, most
crop seeds lose viability relatively quickly. For commercial operations,
yearly purchases of fresh seeds is advised. For home garden use, seeds can
be stored for 2 or more years, depending upon species.
GERMimTION
Germination is defined as all of the steps that take place from the
time the seed takes up water until it begins to produce its own food through
photosynthesis. If a seed is alive and not dormant due to internal factors,
it will germinate when provided the correct environment.
Environmental Factors involved in germination
There are several environmental factors that are important for seed
germination. Some of these factors will be discussed below.
Water . The first step in seed germination is the absorption of water.
The process of water uptake by seeds is called imbibition. The proteins,
pectins, and cellulose of dried seed are highly absorptive. This creates
internal pressure ("imbibition pressure") which causes the seed to swell.
Some scientists feel that this swelling serves to break the seed coats and
also make room in packed soil for the germinating seed.
As water is absorbed, hormones and enzymes are solubilized within the
seed. The enzymes encourage the breakdown of starches into simple sugars
that can be used by the young embryo as food until it breaks through the
soil. The process of germination continues until the plant turns green and
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it begins to make its own food by photosynthesis.
Gases . As the seed germinates, quantities of oxygen are essential.
The oxygen is utilized by the seed's enzjrrae systems to turn sugars into
energy. For this reason, proper seed bed preparation insures oxygen pene-
tration to the seed and helps improve germination. High levels of soil
carbon dioxide can inhibit germination.
Temperature . Although some seeds germinte well in warm weather and
other seeds germinate best in cool conditions, both very high and very low
temperatures inhibit germination. In general, crop seeds can be classified
into warm season crops (those plants that grow best at temperatures greater
than 70°F), and cool season crops (those plants that grow best at tempera-
tures less than 70°F). It is well known, for instance, that tomato seeds (a
warm season crop) will not germinate unless the soil temperature is greater
than 65°F. On the other hand lettuce (a cool season crop), will germinate
well at 50-55°F. The time of field seed planting therefore can be limited
by the particular environment at planting.
Light . Among cultivated seed-propagated crops, there is little evi-
dence that light is of major importance for germination. However, there
are some plants whose seeds germinate best in the light, while others germi-
nate best in the dark. A good example has been observed by all plantsmen
who have ploughed the soil. After ploughing, weed seeds are exposed to the
light, some of these seeds germinate immediately.
SEED QUALITY
Although seed can be very expensive, this cost is low in comparison to
the hand labor involved in care of young plants. For this reason it is a
good idea to follow these rules: Always purchase the best quality seed you
can. Purchase your seed from a reputable grower. Use certified seed when
available. Store your seed properly.
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TOMATO DISEASE PROBLEMS IN THE MIDWEST - 1984
Davy Emmatty
The most common diseases observed during the 1984 season in the
processing tomato continue to be Anthracnose and Early Blight. In
addition, ripe fruit rots incited by Pythium
,
Rhizoctonia
,
and soft
rotting bacteria also cause fruit decay. Fruit-rots or lesions of any
kind on the fruit are of considerable concern to the growers because of
strict factory guidelines in tomato procurement. Growers are urged to
be aware of the fruit-rot complex problem and use the chemical spray
program wisely so as to deliver quality fruit to the factory.
In 1984 outbreaks of Bacterial Canker caused by Corynebacterium
michiganese were reported from several locations. The problem was
traced back to Georgia transplants shipped from one particular grower
in Georgia. Based on the information collected during the season it is
apparent that the clipping operation in Georgia was instrumental in
spreading the disease in Georgia. In the past years sporatic cases of
Bacterial Canker have been observed in the Midwest and most of the
damage was due to secondary infection resulting in slight yield reduc-
tion. However, since the transplants were systemically infected in
1984, more serious damage resulting in plant necrosis was the main
concern to the grower.
Every precaution is being taken by the Georgia Department of Agri-
culture and the Georgia transplant growers to prevent this disease
reoccurring in the next season.
Davy Emmatty is Plant Pathologist for Heinz U.S.A. This was presented at the
Illinois-Iowa Processing Tomato School held in Moline, IL on Demcember 18,
1984.
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HOW WE GROW THOSE 'INDIANA MELONS'
James E. Simon
Indiana has long been known for its large, deeply netted, distinctly
ridged and sweet muskmelons. It is the true muskmelon ( Cucumis melo L. cv.
reticulatus ) that is produced in the Midwest rather than the hard-shelled
cantaloupe (£. melo L. cv. cantilupensis ). Indiana growers have also had
great success in watermelon and in seedless watermelon production. The
favorable combination of climate, soil, location, grower expertise, and the
availability of excellent cultivars are largely responsible for the Indiana
melons. Thus, it is of interest to examine selected production practices
that contribute to the yields and superior quality. (Table 1).
Background
Most of Indiana's commercial melon acreage* is located in the south-
western part of Indiana. The climate of this region makes it ideally suited
for melons. The hot and dry weather, ample sunshine and generally suffi-
cient precipitation during the summer months, is complimented by the sandy
soils which facilitate early production.
While both muskmelons and watermelons are generally transplanted into
the field, some growers direct seed watermelon. Most production practices
are geared towards early production, which brings premium returns. Typi-
cally, muskmelons and watermelons are seeded in cold frames or greenhouse, 3
weeks, and 2 weeks, respectively, prior to transplanting**. Depending upon
the cultural practices and farm location, melons are generally put into the
field by May 10-15. While mechanical transplanters can be found in the
area, hand transplanting is more common. Plants are transplanted at the 2
to 3-leaf stage, particulary if seeded into the common jiffy pots (2 1/4"
depth).
While it is known that the larger the transplanting container, the
earlier the melon, this consideration is offset by the higher cost per
container, the greater area utilized, and the requirements of a mechanical
planter.
1
*It is estimated that annually there are approximately 10,000 acres of
commercial melons.
**Day temperatures should be 70-85°F and night temperatures maintained:
60-65°F.
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Selected Production Practices
A basic building block of all good production systems includes the soil
preparation and fertilizer program. The sand to silt loam soils generally
have excellent drainage, but careful attention must be paid to maintaining
the proper soil pH.
Soil test for pH must be done annually and samples must adequately
represent the fields that will be in production. The soil pH should be
maintained above 6.0 with the optimum range 6.0-6.5. Melons (particularly
muskmelons) grow poorly on strongly acid soils. Stunting of the plant, poor
vine cover, foliar injury, and decreased yields are common signs of low pH
soil problems resulting from manganese or aluminum toxicity, or magnesium
(Mg) deficiency. Not all sources of lime contain Mg, so adjusting the soil
pH alone may not necessarily rectify a Mg-deficient soil.
Soil preparation includes spring plowing and disking. For early
production, plastic mulch is a necessity. In addition to increasing the
soil temperature, the use of mulch aids in the conservation of soil
moisture. Black mulch is generally preferred as it results in fewer weed
problems. Furadan is applied under the plastic at time of fertilizing and
mulch application, and gives excellent protection (6-8 weeks) against the
striped cucumber beetle. To minimize potential soil erosion it is common to
interplant a strip of rye every 50-60 feet at right angles to the direction
of the prevailing wind.
A recommended fertilizer program and plant spacing for melons is listed
in Tables 2 and 3. As weed, insect, and disease control recommendations
vary from state to state, be sure to check with your own state's production
guide(s) (1,4).
Melons are very dependent upon adequate pollination, and honeybees or
wild bees are the principal pollinating agents. It is important to recog-
nize that both muskmelon and watermelon flowers open after sunrise and close
permanently the same evening whether or not pollination has occurred. Thus,
the introduction and use of honeybees to supplement natural wild bees to
ensure maximum pollination in melon fields is recommended, and most growers
contract pollination services from beekeepers.
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Table 1. Comparative Yields of Muskmelons in Indiana
T/A
Average
Good
Excellent
7
8
16
Table 2. Recommended Fertilizer Program for Melons in Indiana
Application Method N P2O5 K2O
(lbs/Acre)
Watermelon:
Broadcast and plowdown
Muskmelon and Cucumber:
Broadcast and plowdown
60
90
60 120
60 120
OR
Mu s kme Ion:
Broadcast
Side-dress after setting
60
45
60 120
Do not use anhydrous ammonia or solutions containing free ammonia
during growing season.
Hill-dropping fertilizer is definitely not recommended.
Table 3. Recommended Plant Spacing for Melon in Indiana
Muskmelons 5' X 5'
4' X 6'
Watermelons 10' X 10'
8' X 12'
Space the small fruited watermelons similar to muskmelons.
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Table 4. Recommended Storage Temperatures for Melons
Muskmelon
mature fruits: 32°-35°F for 5-14 days
less mature fruits: 50°-60°F
RH: 85-90%
Wa t e rrae Ion
mature fruits: 40°-50°F for 14-21 days
RH: 85-90%
Lower temperatures can possibly lead to chilling injury
while higher temperatures can lead to fruit decay.
Table 5. Characteristics of Melon Fruit Quality
- external appearance
- shape
- color (outer and inner)
- netting (in muskmelons) or stripes (in watermelons)
- ridges
- rind thickness
- aroma and flavor (sugar content)
- texture of flesh
- relative proportion of flesh:seed cavity:rind
- presence of seeds (in seedless watermelons)
Harvesting is done manually, generally employing local labor. Crews
walk through the field and great care is exercised at picking only the
physiologically mature melons. For muskmelons, fruits must be in a half or
full-slip state. Fruit harvested earlier than this stage will be too green
and not ripen properly. For watermelons, while each cultivar is different,
there are four general conditions to check in order to assess whether the
fruit should be harvested. These include, a brown tendril on the stem on
either side where fruit is attached; a yellowish color on the underside of
the fruit; ridges on the rind surface; or a dull sound when "thumped".
Detailed information on the yield and quality of muskmelon, watermelon,
seedless watermelon, and honeydew melon cultivars are available (1,2,3).
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Fruit must be handled carefully from the field to storage or market to
avoid bruising. Often the field wagons or trucks are lined with straw or
some type of bedding material. Melons should be kept out of direct sun-
light, preferably, stored in controlled temperature storage (see Table 4).
The quality of melons is dependent upon both the external and internal
fruit characteristics. While each cultivar differs greatly as to these
attributes, there are several characteristics that should be considered when
selecting a cultivar to grow (see Table 5). Ultimately it is the market
which dictates the minimum quality that must be supplied.
The outlook for the melon industry in Indiana is bright. A significant
expansion in the acreage of melons in the state could come about with the
development of a regional marketing/distribution center that would service
present markets better and facilitate the entry into new markets.
For Further Information
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James E. Simon is Assistant Professor of Horticulture. This was presented
at the 1985 Illinois Fruit and Vegetable Growers Convention.
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DIAGNOSIS AND MANAGEMENT OF MUSKMELON DISEASES
Richard X. Latin
Disease diagnosis is an important but often overlooked aspect of a good
disease management program. Farmers sometimes use disease resistant varie-
ties and apply fungicides routinely without really knowing which diseases
are lurking among their crops. Unfortunately, it is only when a problem
becomes serious and unmanageable that the nature of the disease is question-
ed. The resulting inquiry usually reveals that the disease is not one con-
trolled with standard protective fungicides, or that the variety used is not
resistant to the pathogen. Routine identification of crop problems will
prevent most diseases from becoming unmanageable as long as diagnosis is
accurate and timely. Accurate diagnosis will prevent confusion between the
many crop disorders with similar symptoms. Incorrect diagnosis can have
worse consequences than no diagnosis because ineffective attempts to control
the problem will increase the economic loss. Recently, a great deal of
confusion existed over certain muskmelon diseases in the midwest. This
discussion will focus on that topic and include general recommendations for
muskmelon disease control.
Muskmelon disorders can be classified as infectious or noninfectious.
Infectious diseases are caused by the four major groups of plant pathogens;
bacteria, fungi, nematodes, and viruses. Noninfectious diseases are associ-
ated with physical or chemical abnormalities in the crop environment, espe-
cially in the soil. Infectious and noninfectious diseases of muskmelon
which are common to the midwest are listed in Table 1. This is a partial
list and does not include problems caused by insects or problems which occur
Table 1. Infectious and Noninfectious Diseases of Muskmelon
Infectious Noninfectious
powdery mildew
bacterial wilt
Fusarium wilt
root knot nematode
downy mi Idew
anthracnose
Alternaria leaf spot
gummy stem blight
angular leaf spot
Magnesium deficiency
molybdenum deficiency
response to acid soil
salt injury
on seedlings.
Each disease produces certain diagnostic signs or keys which can be
used in its identification. Some diseases are very simple to diagnose;
others require more skill at making useful observations and assembling know-
ledge. The diagnostic keys for muskmelon diseases are outlined below.
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INFECTIOUS DISEASES
POWDERY MILDEW
diagnosis - presence of white powdery mold on upper and lower leaf
surfaces
control - resistant varieties, periodic fungicide application
(Bayleton, Benlate or Karathane)
BACTERIAL WILT
diagnosis - rapid wilting with little of no yellowing of foliage
- demonstration of bacterial slime inside stems
control - insecticides for cucumber beetle control
FUSARIUM WILT
diagnosis - slow wilting accompanied by yellowing of older leaves
- brown streaks along the outside of the stem
- stem cracks with orange, red, or brown ooze
- internal browning of stems
control - rotation, resistant varieties
ROOT KNOT NEMATODE
diagnosis - wilting of older leaves
- presence of round nodules on roots
control - rotation, nematicides
DOWNY MILDEW
diagnosis - large, angular, yellow-brown areas on upper leaf surfaces
- presence of dark colored spores on lower leaf surfaces;
the spores give the lower surface a sooty brown
appearance
control - fungicide application
ANTHRACNOSE
diagnosis - presence of elongated, sunken lesions on stems
- sunken, circular, salmon colored lesions on fruit
- yellow-brown, circular, spots on leaves.
control - rotation, periodic fungicide application
ALTERNARIA LEAF SPOT
diagnosis - circular, brown leaf spots; brown areas have the
appearance of growth rings of a tree
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control - periodic fungicide application
GUMMY STEM BLIGHT
diagnosis - dark, water-soaked lesions that girdle stems and may
exude a gummy substance
- older diseased tissue shows raised, black fungal
structures
control - periodic fungicide application
ANGULAR LEAF SPOT
diagnosis - angular brown areas surrounded by distinct yellow halos
control - use disease-free seed, crop rotation
NONINFECTIOUS DISEASES
MAGNESIUM DEFICIENCY
diagnosis - gray-green, or yellow interveinal damage that appears
before harvest, begins especially on plants with a heavy
fruit load. Associated with acid pH ( pH = 4.5 - 5.5) on
sandy soils
control - soil amendment, pH adjustment
MOLYBDENUM DEFICIENCY
diagnosis - yellowing, then browning, of leaf margins; especially on
older leaves... symptoms appear by the time vines touch
within rows
control - soil amendment, pH adjustment... in some cases foliar
feeding
RESPONSE TO ACID SOIL
diagnosis - pinpoint yellow lesions on older leaves... lesions look
watersoaked on undersurface of the leaf.
SALT INJURY
diagnosis - yellowing around leaf margins
SEEDLING DISEASES
Seedling diseases are discussed separately because prevention is the
only way to manage them. Two seedlings diseases, damping-off caused by
Pythium, and squash raosiac virus are the most common and most destructive of
melon seedling problems.
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The Pythium fungus can either attack the seed directly, or kill young
seedlings soon after they emerge. It is important to use seed treated with
a fungicide and an insecticide. Also, where transplants are raised, a pre-
emergence application of Ridorail 2E (2 fl. oz. per 1350 sq . ft.) will pre-
vent serious losses from occurring. Pre- or post-emergence drenches with
Captan are not effective. It is possible that damping-off can be caused by
another fungus (Fusarium) that will not be affected by Ridomi 1 2E. A white-
pink mold usually grows on the seedling attacked by Fusarium. Clean
handling plant material and use of Fusarium resistant muskraelon variety
[Superstar, Saticoy, Summet] will provide effective control.
)
Squash mosaic virus is carried within the muskmelon seed. Infected
seedlings look different from normal seedlings. Leaf edges are very spiny
and leaf colors vary, often showing mottled or banded areas of light and
dark green. Seedling with this type of appearance must not be planted in
the field because insects will spread the virus to other plants.
Richard X. Latin is Assistant Professor in the Department of Botany and
Plant Pathology at Purdue University . This was presented at the 1985
Illinois Fruit and Vegetable Growers Convention.
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Guide to diagnosis of major muskmelon diseases.
R. Latin, Purdue University, 1985
GENERAL SYMPTOM DIAGNOSTIC KEYS
BROWN
OR
YELLOW
AREAS
ON LEAVES
1 r
DISEASE
II 1
c
WILTING
rapid wilting, presence of bacterial slime in stem
slow wilting, brown streaks on outside of stem
internal browning, red,orange ooze
bacterial wilt
Fusarium wilt
slow wilting, round nodules on roots
slow wilting,watersoaked lesions with smal
black fungal bodies on stems
root knot nematode
gummy stem blight
presence of dark 'sooty' spores on undersurface
elongated, sunken lesions on stems and petioles
powdery white mold on upper and lower surfaces
downy mildew
anthracnose
powdery mildew
small angular brown spots with
distinct yellow halos
gray—green interveinal damage on plants with
a heavy fruit load... associated with acid pH
yellowing and browning of leaf margins when
vines within rows begin to touch. ..acid pH
distinct yellow or light green band on leaf edges
angular leaf spot
magnesium
deficiency
molybdenum
deficiency
salt injury
pinpoint yellow lesions between veins of
older leaves.
lesions appear watersoaked on the undersurface
acid soil complex
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INSECT PEST MANAGEMENT FOR CUCURBITS
Roscoe Randell
There are three major insect pests of squash, melons, and cucumbers.
They are the squash bug, squash vine borer, and two cucumber beetle species
- striped and spotted.
Squash Bug
The adults of the squash bug are dingy brownish-black insects about 5/8
inch long. Both the adults and the young bugs have a disagreeable odor when
crushed. When newly hatched, they have reddish heads and legs, and green
bodies. Later the young become darker, the heads and legs turn black, and
the body turns a light to dark gray.
Squash bugs overwinter as adults in protected places under trash, piles
of boards, in packing crates, and buildings. They leave hibernation in late
spring, flying to fields of squash or related crops, where they feed and lay
eggs. The eggs are about 1/16 inch long and light to dark brown; they are
usually deposited in neat clusters on the undersides of leaves or on stems.
The young, wingless nymphs emerge from the eggs in one or two weeks, and the
young bugs remain in clusters for some time after hatching. They become
mature bugs in about five weeks. There is only one generation a year.
The squash bug feeds by sucking the sap from the leaves of squash,
pumpkin, and related crops. Winter varieties of squash, such as the
Hubbard, are most severely injured by the squash bug. The leaves it attacks
wilt rapidly and become black and crisp, as if the flow of sap had been cut
off. During the early part of the growing season, vine crops are easily
killed by these bugs. On older plants one or more runners may be damaged or
killed. The young bugs are usually found in clusters feeding on the leaves,
stems, and fruits.
Squash vine borer
The adult squash vine borer is a very colorful moth. The body is about
5/8 inch long with greenish black thorax (midsection) and a dull orange
abdomen. The abdomen has a row of black dots running up the middle,
although in some cases the entire abdomen is black. The legs are orange
with black and white bands on the ends, and the hind legs are heavily
fringed with orange and black hairs. The forewings are narrow and greenish
black, while the hindwings are clear with a fringe of brownish black hair on
the margins. The adult belongs to the clear-winged moth family and somewhat
resembles a wasp in appearance and flight. The fully grown larva is about
an inch long with a whitish body and a dark brown head. Younger larvae have
black heads and tapered, hairy bodies. The eggs are a dark reddish brown.
Squash vine borers overwinter as pupae in cocoons in the soil. During
the end of June and the first of July, the pupae break out of the cocoons
and wriggle to the surface, where the adults emerge. Adults are present
from the latter part of June to early August. During the middle of the day,
the adults fly quickly from plant to plant.
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Table 1. Susceptibility to infestation by squash vine borer^.
Variety or type Rating
Blue Hubbard (Hubbard type) 5
Boston Marrow (Hubbard type) 4
Golden Delicious (Hubbard type) 4
Connecticut Field pumpkin 4
(ornamental type)
Small Sugar pumpkin 4
(ornamental type)
Zucchini 4
White Bush Scallop 3
Acorn 3
Summer Crookneck 2
Dickinson pumpkin 2
Green Striped Cushaw 1
Butternut 1
^A rating of 4 indicates that the variety of highly susceptible to damage,
while a rating of 1 indicates that the variety is fairly tolerant to
damage.
The female lays her eggs singly on all parts of the plant except the
upper surfaces of the leaves. The great majority of the eggs are laid on
the basal stem. Upon hatching, the larvae usually bore directly into the
stem, but they may feed somewhat externally and then enter the stem. The
majority of larval activity will be found in the basal four feet of vine.
The larval period lasts between four to six weeks. At the end of this
period the larvae enter the soil to a depth of about two inches and spin a
cocoon. There is one generation a year in northern and central Illinois and
a possible second generation in southern Illinois.
The larvae bore into and hollow out the vines, causing them to wilt and
usually rot and die beyond the point of attack. The first indication of a
squash vine borer attack will be the sudden wilting of a long runner or of
an entire plant. Frass extruding from the stem also indicates the presence
of larvae within.
Certain varieties of squash offer an apparent resistance to and toler-
ance of borer attack. Table 1 indicates the susceptibility of 12 varieties
of squash to infestation and injury by the squash vine borer.
Striped and spotted cucmber beetles
The striped cucumber beetles is abbout 1/5 inch long and has a black
head, yellow thorax, and wings striped with yellow and black. The slender
larvae or grubs are white with brown heads and are about 3/8 inch long when
full grown. They feed on the underground roots and stem and are seldom
noticed.
The spotted cucmber beetle is about 1/4 inch long and has a black head
and black legs. Its body is yellowish-green, it has 12 distinct black spots
on its wing covers. The larvae when full grown are about 1/2 inch long and
feed on the underground parts of plants.
Both the striped and the spotted cucumber beetles overwinter as adult
in sheltered places around the edges of fields or woodlots, but only the
striped cucumber beetles overwinter in large number in Illinois. Most
spotted cucumber beetles migrate in from the South. After leaving
hibernation in the spring, they feed for a while on nearby vegetation before
suddenly appearing in large number on vine or bean crops. They lay their
eggs in the ground near the base of the plant on which they are feeding.
The larvae feed for two to four weeks on the roots of the host plants.
There are several generation each year.
Cucumber beetles are chewing insects; they attack such crops as cucum-
bers, beans, melons, squash, and pumpkin. The spotted cucumber beetle also
feeds on asparagus, corn, soybeans, and eggplants. Cucumber beetles are
particularly destructive to new seedlings just pushing through the soil
surface, but later in the season the adults feed on the leaves, blossoms,
and fruits. The larvae destroy the underground parts of plants, feeding on
the roots or boring into the roots and underground parts.
Control of all of the above insects is a challenge to vegetable farmers
and food processing companies as well as home gardeners.
Squash bug adults are resistant to every federally labeled insecticide
for use on vine crops. Dylox and Proxol, insecticides with the same active
ingredients, are labeled for use only on pumpkin and they will control only
the immature stages of the squash bug, Permethrin (Ambush, Pounce) were
labeled under an emergency registration for use on processing pumpkin in
Illinois during 1980 through 1984.
Control of squash vine borer is achieved by growing less susceptible
varieties, but if zucchini and acorn squash are grown, borers are a problem.
Sevin as a dust or spray when adult moths are present in the patch or field
will give fair to good control. Pydrin is available for commercial use and
provides good control.
Cucumber beetles are strongly attracted to newly emerging vine crop
plants. Most of the pumpkin acreage in Illinois receives a planting time
application of Furadan granules for cucumber beetle control. Furadan is
also labeled for melons, cucumbers, and squash. Planting time treatments
should be supplemented with one or more foliar applications of Sevin on new
plants to prevent bacterial wilt transmitted to cucumbers and melons.
Insect control on cucurbits include only four major insects but their
damage potential and difficulty of control can be great.
Roscoe Randell is Extension Entomologist at the University of Illinois. This
was presented at the 1985 Illinois Fruit and Vegetable Growers Convention.
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GROWING PUMPKINS AND WINTER SQUASH
Garry Rinkenherger
We grow about 4 acres of pumpkins and 2 acres of winter squash as part
of our farrastand and U-pick operation. About half the pumpkins we grow are
picked for the farmstand and the other half are picked by groups of school
children, scout troops, and 4-H clubs who schedule fall farm tours.
Growing pumpkins and squash (as well as other vine crops) on our farm
has always been a problem. We have severe problems with direct seeding
these crops due to destruction by mice, cold spring soils, surface crusting
after seeding, and cucumber beetles. All these problems usually result in a
poor stand.
Since the completion of our greenhouse complex in 1981, we began trans-
planting these crops instead of direct seeding. We use procedures to pro-
duce our transplants in the greenhouse similar to those used to grow melon
transplants. We seed directly into plug trays ranging in size from 1.3 in.
to 2 in. filled with a mix of peat moss and ground sytrofoam. Most pumpkin
and squash transplants are ready to set out within 10 days of seeding. The
most critical factor is transplant size. The plants should be set out after
the first true leaf is formed. If they are much larger, severe transplant
shock can occur. The greenhouse plants should be hardened before trans-
planting by gradually reducing night temperatures to 50°F during the last
few days in the greenhouse. It may also be necessary to treat plants for
aphids and or cucumber beetles even in the greenhouse.
We use a standard tomato planter with plug extensions to set plants in
the field. Spacing depends somewhat on the variety but for most winter
squash and pumpkins & ft. rows with 40" to 60" between plants works well.
Irrigation after transplanting helps to "set" plants and greatly reduces
transplant shock. Although Furadan is applied as granular treatment for
cucumber beetles, systemic action doesn't start until a day or so later. A
conventional insecticide treatment should also be applied immediately after
transplanting to give the Furadan time to work. Amiben is used for weed
control applied as a granular treatment over the top about two days after
transplanting.
Although pumpkins and squash are very competitive with weeds once they
start to vine, several cultivations and a hand weeding may be needed while
the plants are small. Often later germinating weeds don't reduce yields,
but they can be a problem at harvest. Weed-free fields are greatly appre-
ciated by the tour groups as well as those of us that harvest for the farm-
stand. Using transplants instead of direct seeding has reduced
substantially late season weeds because of the dense canopy produced by a
uniform stand.
Since our soils are silty clay loam, primary tillage and fertilizer
applications are made in the fall. Generally, 200 Ibs./ac. of 18-46-0 and
200 Ibs./ac. of 0-0-60 are broadcast, then disked in. We follow with a
subsoiler set about 14" deep instead of a moldboard plow because compaction
is a problem and we also need to maintain as much surface residue as possi-
ble over the winter. Nitrogen (about 100-125 Ibs./ac.) is applied as
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ammonia with the subsoiler. A field cultivator is used in the spring for
seedbed preparation.
Harvesting for the farmstand is done with the aid of a field conveyor
(which we also use for melons) to reduce crew size and lugging baskets
through a jungle of vines.
Possible varieties for pumpkins include 'Spookie' and 'Baby Pam' (small
sized), 'Spirit' and 'Jackpot' (medium sized), 'Howden', ' Pankow' s Field',
'Big Moon' (large sized). Winter squash varieties include 'Table Ace' and
'Ebony' (acorn types), 'Walthara' and 'Early Butternut' (butternut types),
'Green-striped Cushaw' , 'Vegetable Spaghetti', 'Hubbards', (specialty
types). Assorted gourds also round out the fall sales.
Garry Rinkenberger is a vegetable grower from Crown Pointy Indiana. This was
presented at the 1985 Illinois Fruit and Vegetable Growers Convention.
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MARKETING PUMPKINS AND SQUASH
Skip and Jeanne Jackson
We own and operate the Iron Kettle Farm Market on Route 96 in Candor,
New York. Candor is in Tioga County in upstate New York. We are located
on the Pennsylvania border, mid-way between Buffalo and New York City, about
80 miles south of Syracuse.
We live in an agricultural community. The population of our country is
about 50,000. Dairying is the chief agricultural industry. There is also
IBM, other small industries, and lumbering. We're not in a high population
area and there are no major cities. We're between Ithaca, 20 miles away,
and Binghamton, which is thirty.
We live on a well traveled route for a seasonal business. People
travel north to the finger lakes, parents are taking their children to
upstate colleges, and the locals travel to and from work. We're in the
middle of "no-where" and sell by means of U-pick, mainly strawberries, our
roadside market, and a little wholesale. We are open from mid-May through
October,
We began farming in 1969 with purchase of our home farm on Route 96.
It had twenty acres of tillable gravel. The gravel ranged anywhere in size
from peas to very large rocks. To quote a local writer, "The soil is so
cobble-stony that it looks like a landfill for the Spaulding baseball
factory rejects".
Skip graduated from Kansas State in Dairy Food Processing and I from
Ithaca College in Physical Education. Skip had worked for Borden Milk
Company in Indianapolis for two years and I did some substitute teaching. We
soon decided that the city life and working for someone else was not for us.
I had grown up on a dairy farm about four miles from where we now live and
Skip had also grown up in the country near by. His Dad worked for IBM and
grew vegetables and strawberries on the side to put his children through
college.
We purchased our farm on Route 96 because we felt it was on a well
traveled road. We wanted to raise our children in about the same country
setting as we had been raised. We knew we wanted to farm and have a road-
side market, but never really thought about which direction it would ex-
pand.
We are a family business in the truest sense. We have three children,
Brian 17, Bonnie 15, and Jennifer 12. We work together as a team and feel
strongly abut the children working with us. We feel it gives them responsi-
bility and a job. Too often today young people are completely lost and
don't even know how to work. We work long hard hours during the summer.
During the months we are closed we spend a lot of time together skiing,
snowmobiling, or on vacations.
We sell produce directly from our farm. We don't use farmers markets
and we don't go to wholesale markets. We do some wholesaling but the people
come to our farm, to get their strawberries, sweet corn, etc.. They then
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take it back to their own markets which are usually other farm stands.
When we purchased the farm our son Brian was two years old. We sold
out a corn crib for several seasons. In 1970 Bonnie was born and we planted
our first two acre field of strawberries. The next year Hurricane Agnes hit
a few days before berry season. We had twelve inches of rain in five days
and we lost our berry crop. We certainly got off to a good start! In the
spring of 19 73, Jennifer was born. We built a new stand to handle our grow-
ing business. We enclosed a room for the baby with a big picture window so
I could watch as well as wait on customers. We feel it is very important to
be with our children as well to talk to our customers. We wanted a success-
ful small business where most of the time we can do both.
In 1974 we purchased the farm across the road. We call it a "hillside
rock patch", but it did have an adequate water source for irrigation pur-
poses. In 1976 we purchased another fourteen acres adjoining us. Twelve
acres of it was good strawberry ground.
In 1979 we made a major decision. Our house stood on the south side of
our market completely hiding the market from on-coming traffic. It was also
very close to the road. We decided to move the house. We turned it to face
the road and moved it back. It opened up the whole southside of our market
for our pumpkin display. The northside of the market could now be used for
a much needed parking area.
About 1980 we built a greenhouse to expand the length of our season.
We grow our own tranpslants, and retail bedding and vegetable plants at the
market. It seemed we had felt the energy crunch of the mid 70's a little
when people got concerned about getting gas, high prices, and gas mileage.
Our business depends on people traveling to get to us, so we felt we needed
one more "egg in the basket" so to speak, in case the traffic flow slowed.
Around 1981 we decided we really needed more land. We were tired of
rock patch ground and so we purchased a fifty acre river bottom. The only
problem is that it is ten miles away. Brian is driving now and Bonnie will
be soon, so that is becoming less of a problem. It sure is excellent ground
for our crops!
In 1982 we built an over hang on our market, took down the wall of
Jennifer's nursery, and black topped the are a around the market and the
driveways. We were setting a new emphasis of making our farm as well as our
market more attractive. We feel we've always sold quality produce so why
not try to improve the image of our farm setting? We've planted many new
flower beds and in general, have tried to be conscious of keeping everything
looking nice. It sometimes is not an easy job when everyone is hot and
tired and there are too many things to do already.
But we feel things are working out OK. The moving of the house and the
general "better farm image" have really increased sales. In the past few
years things have finally started to really click. We're thankful. Maybe
all the years of struggling and "paying our dues" and working together as a
family team have finally paid off.
One special point I would like to make before we go any farther. Skip
and I are very satisifed with what we are doing and I feel our children are
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too. Even though we are not "really" using our college educations, but
that and the few years we spent in the city working for someone else has
given us a special confidence. We have seen the other side of the fence.
We know the grass is greener on this side and we are very happy being
farmers.
Our selling season opens with bedding plants in mid-May. Strawberries
sell from mid-June through mid-July. Sweet corn and summer vegetables sell
from mid-July through mid-Septemer. Our pumpkin display and fall produce
sell from mid-September through October,
Bedding plant season is our least favorite and least profitable. Our
road really lacks heavy traffic at that time of year and plants sell for
about 99(t a dozen. We do find though that it really helps our strawberry
season. It seems just about every customer asks how the crop is doing or
when is it going to start. One can generate a lot of business just talking
with people.
We've got about twelve acres of strawberries, about ninety percent U-
pick. We do wholesale some and of course supply our own market. We also
participate in a local strawberry festival. This is about three years old
and is doing very well. This past year one of the girls that picked
strawberries for us was Strawberry Queen. We also had a booth and float in
the parade. Our strawberries are an important season for us. We feel it's
profitable and we really enjoy it. In the future we really would like to
try to project our farm image more in this season.
We grown about thirty-five acres of sweet corn, plus many acres of
summer vegetables. This season is a necessity, but everyone gets tired of
counting corn, picking peppers and the long hot summer. We certainly look
forward to our pumpkin season and what we call our "Spooktacular Pumpkin
Display".
We grow ten to fifteen acres of pumpkins, winter squash, gourds, etc..
We do wholesale some, but again most go to our market and our display. The
pumpkin display has grown over the last fifteen years from a few characters
beside our stand to well over one hundred characters in our front yard,
barn, and market. We've even had to add another new parking lot to
accomodate our customers and visitors.
There are several ideas behind the massive display:
1. It gets people's attention. The pumpkins and fence are very
attractive with the fall foliage that time of year. It's hard to
drive by all the color. Many times people drive by, turn around,
and then come back. It also usually gets on TV, newspapers, and in
several magazines. The publicity helps.
2. Young and old look forward to it. It's becoming a tradition to
have the display up for that time of year.
3. It's a grand finale to end our market season. It is a kind of
celebration each year. We really enjoy doing it and our customers
enjoy seeing it.
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4. The display helps sell produce. We buy many apples, pears, prunes,
grapes, etc. to sell at the market. We also sell local honey,
maple syrup and crafts. All of this really expands the market at
this time of year. You have to realize that ours is a farm
market, with open over-head doors and mainly just produce is sold.
It's not big and fancy with all the extras thrown in.
5. Part of our display is huge piles of pumpkins and winter squash.
It seems the bigger the pile the more we sell. These volume
displays bring good results. The pumpkins are sold by size. We
have a 50i pile, a $1.00 pile, a $2.00 pile, etc.. People enjoy
looking through that pile for the perfect pumpkin. The squash is
sold by the pound or the bushel.
6. We also have plenty of Indian corn, pop corn, small ornamental
corn, gourds, and corn stalks for sale. We do a lot of decorating
with them as well.
We begin setting up our display in mid- September. The first step is to
get all the "dummies" out of the barn. Many of the characters are saved
from one year to the next and reused. We put them in the greenhouse to get
organized and to see what needs fixing, washing, painting, etc. . Some may
need new clothes, hat or wigs. I usually visit the Salvation Army store
many times for special outfits and sometimes I have to make them.
We have a general layout in mind where everything will go. We want in
to be different than last year and have an organized setting. It helps to
put it down on paper. It's hard to do any of this ahead of time because you
have to be in the right frame of mind, and in a pumpkin season mood. It
just doesn't seem to work any other time of year.
One thing should be kept in mind. We are trying to put this display up
at the same time we are harvesting the tons of pumpkins and squash. Skip is
also going north after apples two times a week and the market is going
strong. The weather is not always dependable, either. The display is very
time consuming and it is difficult to find extra time to put it up.
The display is not something we hire done. It takes both of us working
together to get it just right. It begins with the pumpkin fence. It is a
two board fence lined with pumpkins. Corn stalks are tied to the posts. It
is not only very attractive, but it helps contain everything. It's like
putting a picture frame on a painting. It gives us a border.
The display is centered around a farm setting with many nursery rhymes.
We have the Three Little Pigs in the barn, Ba-Ba Black Sheep, the Three
Billy Goats Gruff, and Mary's Little Lamb. These are live animals that are
part of the display.
The large animals such as the elephant and giraffe are made by running
reinforcing road through the pumpkins, squash, or gourds. Depending on the
weather, they have to be changed when they rot. Ihey constantly need atten-
tion.
The body characters are made on a wooden frame and are stuffed with
straw.
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A homemade steel rod and plate holds the pumpkin head. The hat or wig is
placed on the pumpkin and then the face is painted. I use enamel model
paint because it has a little shine and holds up well in the weather. Re-
member this display is outside for five to six weeks. It constantly needs
rework and repair.
We do sell painted pumpkins. We're very fortunate to have a neighbor
who enjoys this work and is very good at it. Last year we sold over a thou-
sand of them and perhaps we could have sold more.
To sum things up we feel our pumpkin display adds greatly to our farm
market. It seems to be a great way to attract people to our market at that
time of year.
Skip and Jeanne Jackson operate the Iron Kettle Farm Market in Candor, NY.
This was presented at the 1985 Illinois Fruit and Vegetable Growers
Convention.
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SELLING SWEETCORN ON THE FARM
Judd and Rhonda Heiple
Our farm is located about three miles southeast of Washington,
Illinois, which has a population of 10,000. This is a rural area and we
draw customers from other adjacent towns. We operate a second retail market
west of Washington on U.S. Route 24 just ten miles from Peoria. We manage a
grain farm operation in addition to the 19 acres presently in berries, vege-
tables and sweetcorn.
We started growing what people called "Supersweet" sweetcorn 19 years
ago. The sweet delicious flavor was a fine selling point, especially for
repeat sales and for the home freezer. The one acre we grew served as a
good project and earned us extra money. However, I had no idea that by 1982
we would be starting an on-farm market to sell five acres of sweetcorn and
vegetables. Our grain farm operation had been suffering, so we expanded and
began our farm market primarily on the increased sale and marketing of our
sweetcorn. This proved such a success that the following year we jumped in
with both feet, and less good sense, and expanded to 25 acres of fruits,
vegetables and sweetcorn. Now, I don't recommend such a move for anyone! A
smaller and steady increase in production will test the market limits of
your crops and prove more successsful.
You'll remember too, that 1983 proved dry and disastrous for many grow-
ers like ourselves. We are without irrigation as yet, and we lost half of
our 14 acres of sweetcorn that year. Although, our farm has good black,
well drained soil, one of the best for corn, sweetcorn pollination and ear
development are susceptible to moisture stress. Newer high sugar corn has
showed
considerable improvements under heat and moisture stress, and will be the
bulk of our 1985 crop. Of course, remember most high sugar corn varieties
have poorer germination and cannot be planted early in cold soils. In addi-
tion, they must be isolated from any other ordinary corns for correct polli-
nation to occur. Despite the cultural drawbacks mentioned, we strongly feel
the "Supersweets" have established our early beginnings of a successful farm
market. We are willing to plan and work harder to grow the "Supersweet"
because of the rewards of high customer satisfaction, repeat, and volume
sales it affords.
In selling the "Supersweets" one must emphasize several important
points
.
First of all, the "Supersweets" are not ordinary sweetcorns. Their
excellent eating qualities far surpass many other corn varieties on the
market today.
Secondly, unlike other sweetcorns which turn to starch soon after har-
vesting, the "Supersweets" retain their fine sweet flavor days after har-
vesting under normal refrigeration. This is especially helpful to the
housewife.
Third, because of the superb shelf life of the "Supersweets", home can-
ning or freezing is made easier without losing its excellent eating
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qualities
.
Fourth, be sure to share some of the cultural difficulties of growing
the "Supersweets" with your customers. You have labored hard to produce the
corn that they so enjoy. They will then better understand why you believe
it's worth the extra efforts and risks to take to grow the best sweetcorn
their money can buy.
Our corn is well sought after on the local wholesale market, but most
of our sales are direct to the consumer. We consider our corn a specialty
crop and sell it as such. We always sell a dozen as 13 ears and we let the
customer select and bag their own corn. Our prices may be higher than some,
but we maintain that the freshness, quality and friendly farm atmosphere are
worth the extra premium.
And, of course, we know, that after the sale and the customer leaves
our farm, they're going to return again like so many others and say, "That's
the best corn I've ever eaten".
Judd and Rhonda Eeiple operate Four Seasons Family Farm in Washingtonville , IL.
This was presented at the Illinois Fruit and Vegetable Growers Convention.
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SELLING SWEET CORN ON THE FARM
Robert L. Fournie
Our roadside market is located in Col linsville , Illinois about eight
miles from the Gateway Arch in St. Louis, Missouri. There are approximately
one and a half million people within a twenty-five mile radius of our loca-
tion. Our produce market has been in operation for three years. Our son
Dan, who is farming with me makes the fourth generation at our present farm.
Our other major crop is horseradish which is an ideal crop to rotate with
sweet corn.
In the past, our corn was sold mainly to the wholesale terminal markets
in St. Louis. These marketers insist that the corn be hydrocooled. There-
fore, we had to make a choice of buying a hydrocooler or sell it ourselves
in a produce market at our farm. Since our location is very good, we decid-
ed to try to set up the roadside market.
We plant several varieties of sweet corn. The earliest is the
'Sundance' variety, which is yellow corn. 'Quicksilver' is our early white
corn which usually follows a few days behind 'Sundance'. Both early
varieties are good yielders but with only fair flavor. The two main
varieties for the remainder of the season are 'Gold Cup', which is yellow
and 'Silver Queen', which is white. 'Silver Queen' is our best seller of
all varieties but there are draw-backs. 'Silver Queen' has a low yield and
has several growing problems such as a long spraying period and it also
needs light, sandy ground. In heavy soil just a small amount of rain with
wind will cause the corn to break over. It took us several years to find
the correct way to grow 'Silver Queen'.
We try to have a new patch of corn ready every four days. We delay
planting bi-color corn until mid-season when we offer the customer a change
from yellow. 'Bi-Queen' is the variety of bi-color corn that we grow. It,
like 'Silver Queen', has a low yield.
We open our roadside stand with the basics of tomatoes and sweet corn
around the fourth of July. Our youngest daughter and my wife Jean are the
salespersons. Our year ends with the end of the sweet corn season.
During the first year we made several mistakes. We found out that
putting fresh picked corn in brown paper bags wasn't the best of ideas.
Since the corn is picked fresh daily, the morning dew would soak through the
bags, causing the ends to fall through. We decided to go to plastic bags
and found them more durable. We could also print advertisements on the
front with our name, address, and phone number, which the customers often
used.
During our second year, we added more space as well as a variety of
vegetables: watermelons, cantaloupe, green beans, potatoes, onions, zucchi-
ni, cucumbers, peppers and prepared horseradish. We also introduced bi-
color corn that year but ended up giving most away to give people a chance
to try it. That has turned out beneficial because new bi-color corn is
often requested.
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This past year we built another additional and added a self serve
cooler. We also sell lettuce, broccoli, and cauliflower. We now grow and
offer the major vegetables extending our season until the end of October.
Robert Fouvnie is a grower in Collinsvitle , IL. This was presented at the
Illinois Fruit and Vegetable Growers Convention.
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SELLING SWEETCORN aN THE FARM
William Glasscock
There is a saying in the livestock business "well bought is one-half
sold". In the vegetable business we might say - "Well produced is one-half
sold".
When you buy produce to sell from a wholesale market, and you are not
satisfied with a certain batch of produce you can walk on by and only
replace the worn out part of your shoe soles. However, when you have raised
a batch of produce, whether you like it or not, you have already bought it.
THAT IS WHAT YOU HAVE TO SELL, so you should do the best job of producing
possible.
HOW DO WE GO ABOUT THIS PRODUCTION
—
1. DRAINAGE is primary. You can't raise sweetcorn or any other
vegetables in a pond of water or soaking wet soil. We have laid
tile every 100 feet and in trouble spots 50 and 25 feet apart. We
can usually get in the field 3 days after a rain. Sometimes the
4th day it rains again!
Drainage helps us to time our plantings. Timing is very important
because the corn must be ready on a continous schedule for our
sales.
2. TILTH VS. COMPACTION
We try to keep soil compaction to a minimum. We haven't found a
way to eliminate compaction, but we are still trying. We are
experimenting with ridge planting but it is still experimental. So
I won't go into that aspect.
We have had success interplant ing 6 rows of sweetcorn and 3 rows of
vegetables. The corn is spaced in 30-inch rows and vegetables in
60-inch rows. It takes a good job of driving to get the spaces
right, but this helps to control soil compaction.
3. FERTILITY - Balance is the most important part of fertility, so
soil tests are a must. We test every 4 years and test trouble
spots every time they show up. Trouble spots are not always
fertility problems, they may be due to pesticides, compaction,
allelopathy, and other causes not always apparent. Sometimes we
cannot find a reason but we always test soil trouble spots.
4. TIMELINESS AND TIMING - Timing plantings is of the utmost impor-
tance and cannot be done exactly right every time. After 40 years
experience we still have days without corn and sometimes we must
disc up some corn that has gotten too mature. Either way we try to
keep that to a minimum because our annual expenses are more than we
originally paid for the farm. We just can't afford to have much
that isn't marketed.
5. VARIETIES are important and I stress that you should have test
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plots. Your university runs test plots, but that is only a start-
ing point for your own test plots. We run test plots every year to
look at new varieties to see how they grow, produce, appear, taste,
keep, and how they fit into the maturity spectrum. We have had
over 40 varieties at one time in our plots.
Varieties of sweetcorn will act differently on your farm than they
will at other locations and if you don't run your own test plots
you won't know how they will do on your farm.
Now, what can we do about demand for our sweet corn?
Demand can be changed slowly by advertising. When we started in the
business, in earnest, we spent 10 percent of gross sales in advertising, and
we doubled our business every year for 4 years. About that time we ran out
of ability to keep up with the demand. It is possible to become too large
an operation to be economical.
There are also other ways to promote the market. Engage in Visitation
Day put on by the Cooperative Extension Service. This is a lot of work, but
it does attract people to the farm. We lined up the equipment we use to
farm, with signs telling what each piece did. We give wagon rides through
the fields with signs showing seed costs, etc. Many people are surprised to
see how much we invest in a crop. Signs are important.
A good retail crew is also important. They deal with customers and
they can either make or break a business. Last but not least - a good boss
is important and hopefully will make a profit by growing the best sweetcorn
and running a good market operation.
]fJilliam Glasscock is a vegetable grower near Joliet^ IL. This was presented
at the 1985 Illinois Fruit and Vegetable Convention.
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RETAIL FARM MARKETING IN
NEW JERSEY AND PENNSYLVANIA
Jerome L. Frecon
Retail farm marketing has a long history dating back to the 1600' s in
New Jersey and Pennsylvania. It is an increasingly important industry today
in both states.
New Jersey has 1,956 farms selling farm products directly to the con-
sumers at an estimated value of eighteen million dollars. Retail marketing
directly to consumers continue to increase. The value of sales of products
for human consumption has increased 37% or almost 5 million dollars over the
past five years.
Pennsylvania has about 7,29 (many don't have facilities) farmers sell-
ing direct to consumers or about 12%. Direct sales to consumers amounts to
about 65 million dollars. Direct marketing includes:
Tailgate markets - The farmer meets at an open air location in a metro-
politan area and sells from his truck. He usually must pay a rental
fee for the space.
Farmers market - The farmer pays a rental fee for a booth in a closed
building in a metropolitan area.
Roadside market - Any conveniently located structure used by the farmer
to sell his product directly to the consumer.
U-Pick Field (PYO) - The consumer picks the product and pays the
farmer.
Both New Jersey and Pennsylvania have many "roadside markets" that are
not farmer owned. Consumers are often led to believe they are buying "home
grown" produce from these outlets.
Research in New Jersey has consistently demonstrated that PYO opera-
tions provides the greatest net return to New Jersey vegetable growers.
Farmers' markets and roadside markets provided greater net returns than
wholesale auction marketing or terminal commission merchants.
Selling costs and net return vary according to commodity in studies
undertaken in Pennsylvania on direct marketing by farmers.
ROADSIDE MARKETS
According to a study done in Delaware in the late 60' s, a typical
farmer- road side market grew 60% of their own produce and purchased the rest
from other farmers. Many roadside markets exist in New Jersey and
Pennsylvania that grow a limited amount of their own produce.
Roadside markets are as diverse as the personalities of market opera-
tors. Facilities range from a simple stand with a few seasonal products to
permanent enclosed buildings, selling year-round. The overhead expenses are
always higher for larger structures.
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A publication entitled "New Jersey Farm Products - Fresher By Miles
Directory", is published regularly by the New Jersey Department of Agricul-
ture, and lists roadside markets in the state.
U-PICK MARKETING ( PICK-YOUR-OWN)
Many fruits and vegetables are sold directly to consumers by selling
products out the field or off the tree. These operations greatly reduce
harvesting and marketing expenses. Some of the most popular fruit commodi-
ties are strawberries, apples, raspberries, and blueberries. Popular vege-
table products are pumpkins, peas, beans, lima beans, peppers, and broc-
coli.
Most farmers park cars in a central area within walking distance of the
field. Some transport visitors by wagon. Containers may be provided or the
customer's container is weighed. Some products, like apples, are sold by
vo lume
.
Pick-your-own is very successful in New Jersey and Eastern Pennsylvania
because large populations of people wanting to be out in the fresh farm air.
Growers also have their problems with weather, "suit-happy" people and er-
ratic crowds.
The Cooperative Extension Service publishes a list of Pick-Your-Own
fruit and vegetable locations, commoditites , and dates of maturity in New
Jersey.
FARMERS MARKETS AND TAILGATE MARKETS
These markets exist in many urban areas of Pennsylvania and New Jersey.
Some are cooperatively owned by farmers, some privately owned and many tail-
gate locations are municipally owned. These markets beautify some urban
areas and, of course, bring farm fresh products to consumers who don't have
time of transportation to travel to the rural areas.
ORGANIZATIONS FOR FARM RETAILERS.
The New Jersey Certified Farm Market Progrm operated for over 25 years
in conjunction with the New Jersey Fairm Bureau. The program was recently
terminated with about 30 growers still participating. Efforts are underway
to reorganize and develop a new program. The "old" certified Market Program
provided many services to the farmer. The program currently being organized
will be primarily an educational and promotional organization.
The Pennsylvania's Finest Certified Farm Market Program is an active
program with over 125 market members in Pennsylvania. It is a division of
the Pennsylvania's Farmer Association and employs a full time manager.
Members pay an annual membership fee and receive: educational training and
materials; promotional materials and group advertising; an annual inspection
and certification. The most important benefits are group purchases, inven-
tory, storage, and delivery of unique raw and processed products, not
generally sold in mass retail outlets.
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Many farm markets don't qualify for the Pennsylvania Program either
because they don't meet standards of quality or don't grow enough of what
they sel 1.
Jerome L. Freaon is an Agricultural Extension Agent in Clayton^ NJ. This
was presented at the Illinois Fruit and Vegetable Growers Convention.
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ESTABLISHING A ^fEW ROADSIDE MARKET
Donald R. Sisson
From 1977 to 1984, we increased our retail sales by a multiple of five
times even though we had our biggest apple crop the first year. This is the
story of how we accomplished that change.
In 1976 we were searching for some acreage with a desirable home build-
ing site near Havana, Illinois. We made arrangements to purchase a 125-acre
farm overlooking the Illinois River Valley and the Spoon River Valley in
Fulton County about halfway between Havana and Lewistown. The fact that the
farm had a small, old, but productive apple orchard was incidental and was
not significant to our plans. Our thoughts at the time were to bulldoze out
the orchard if it proved to be a financial and physical burden.
Well, in 1977 we had a big crop of rather low-quality apples. That
crop turned out to be the greatest single production from this orchard dur-
ing the two decades from 1964 to 1984. A big surprise to us was that we
sold all those apples; and when the 1977 season was over, we had a few dol-
lars left to take to the bank. Encouraged by this bit of success, we decid-
ed to keep the orchard. In 1978 we had one third as many apples as in 1977
but, when the selling season was over, we still had a few dollars to take to
the bank. Now, we were fully hooked on growing and selling apples. It
seemed obvious, though, that we could do better in the future if we made
some improvements.
Let me give you a little more background information on Orchard Hill
Farm. Of the 125 acres, about 20 acres is devoted to orchard. Forty-five
acres are used for growing field crops, and 45 acres are woodland. The
remaining acres are building areas and open land. As of 1977, all apple
trees were more than 30 years old, and most of the equipment and facilities
were of the same vintage or older. Our retail sales area was part of a
drafty barn originally built about 1899 for cattle and horses. Of course,
it had only a dirt floor.
One of the first factors we investigated was our market. Our question:
Was there sufficient market potential in this rural area to justify the
minimum investments required for the desired changes and improvements?
Here is how we describe our market:
1. PRIMARY MARKET AREA . Our primary market within a 25-TOile radius
consists of most of Mason and Fulton Counties, having a combined
population of about 55,000. There is only one town over 5,000
population (Canton at about 14,000) and two other over 2,500 popu-
lation (Havana at 4,400 and Lewistown at 2,700).
2. SECONDARY MARKETS . Our secondary market area includes Pekin and
Peoria to the northeast, Springfield to the south, and Macomb to
the west.
3. LOCATION. We are located on a well maintained county road having
above average traffic.
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4. MARKET SUPPLEMENT . A plus for us is the state-operated Dickson
Mounds Museum located just one-half mile away. The museum attracts
an average of about one hundred families a day during apple season.
My personal estimate is that this is equivalent to another nearby
town of about 4,000 population.
5. ECONOMY . The economy of Illinois has declined during the last
eight years, and we believe our local economy has declined more
than the state average. In our primary market area, we have lost
4,000 to 5,000 factory and mining jobs; and the population has
declined 10 to 20%. The Peoria Journal Star has recently called
Havana, Illinois, a "pocket of economic desperation".
6. COMPETITION . There are three other apple orchards located within
our primary market area, each having retail operations serving all
of or some of the same geographic area.
Our financial and labor resources were factors in our decisions. Until
1984, I had a full-time job off the farm. Therefore, in our first years, we
were able to reinvest most of the returns from the orchard back into the
orchard and market. We have had some family labor assistance. However,
only the two of us (my wife and I) reside on the farm. We can hire ample
part-time help as needed at or near minimum wages. Our philosophy is to use
our own labor to perform all the tasks for which we have the time and capa-
bilities. We believe in working hard to accomplish desired results.
By the end of 1978, we had set forth this objective: to establish a
profitable retail market that would provide an adequate income to support
one family.
Some of the first improvements were made to the orchard, land,
facilities, and equipment as follows:
1. We improved the old orchard by heavy and annual pruning, fertiliz-
ing, and other recommended practices.
2. We started planting apple trees in 1978; and as of 1984, we have
planted enough trees to maintain production at or above the average
of the last five years. Over 90% of apple production is still from
the old trees, however. We expect to remove all the old apple
trees within ten years as the new plantings reach full production.
We have also planted some peach trees; and in 1984, we successfully
launched our first small fruit enterprise—Heritage red raspber-
ries.
3. We have done a substantial amount of brush removal and drainage
work and have constructed diversion terraces and waterways bene-
fiting most of the orchard and row-crop land.
4. Major equipment purchased includes a nearly new orchard sprayer and
an eight-year-old tractor to go with it, plus a new orchard mower.
We also made major change in buildings and parking. We have torn down
four old deteriorating buildings having about 2,500 square feet, plus a
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house we previously rented for just under $200 per month. We built a new
pole-frame structure in two steps (1980 and 1982), the original building
having about 2,000 square feet, and the addition with about 1,300 square
feet. About two thirds of this building is our retail store. We have also
upgraded our cidar making setup, replacing most the wooden facilities with
stainless steel and plastic components.
Originally, our parking was very limited. Our entrance was obstructed
visually by the rental house and trees, now removed. The orchard was also
visually obstructed, causing some customers to ask, "Where is your orchard?"
In 1977, we had parking for about five cars. In 1980, with the construction
of our original building, we increased this to 20 cars, which was immediate-
ly inadequate. In 1982, with the removal of the rental house plus clearing
and grading, we eliminated the visual obstructions and increased the parking
to spaces for 75 cars. This parking area, although full a few times in 1983
and 1984, is now adequate.
Apple production and sales data from 1977 through 1984 are as follows:
APPLE
PRODUCTION
I^fDEX
SALES I^fDEX
YEAR RETAIL WHOLESALE TOTAL
1977 100 1.0 0.7 1.7
19 78 35 1.3 -0- 1.3
1979 98 1.5 1.3 2.8
1980 83 2.4 0.9 3.3
1981 86 2.8 0.9 3.7
1982 82 3.1 0.7 3.8
1983 48 3.4 0.2 3.6
1984 66 5.0 0.3 5.3
Explanation for the foregoing table: a production index of 100 was
arbitrarily assigned to the 1977 crop. All other years are arithmetically
related to 1977. For example, production in 1978 was 35% of that in 1977.
In like manner, a sales index of 1.0 was assigned to the retail dollar sales
in 1977, and all other sales indexes are arithmetically related to 1977. As
previously stated, retail sales in 1984 were 5.0 times that of 1977.
Overall, our apple production has declined somewhat over these eight
years. 1978 was an extremely poor year for Jonathan apples, our main apple.
The poor production in 1983 and to some degree in 1984 was primarily a
result of the heat and drought of 1983. The heavy pruning program has
helped to improve quality at a sacrifice in yield. The result has been
apples that are more saleable at a higher price, leaving more net profit.
After our experiences of 1977 and 1978, it was obvious we needed to
increase traffic in order to justify a retail market. We already had
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enough production for more retail sales. The foregoing table shows we have
increased retail sales each and every year while decreasing wholesale sales
(especially as a portion of total sales). Our total sales have increased
each year except for the poor production years of 1978 and 1983.
The five major reasons why we have increased retail sales dollars by
five times during these eight years are:
1. Improved apple quality.
2. More traffic, resulting in a higher portion of apples sold retail.
3. Extending the selling season.
4. Added products.
5. Inflation.
During all years until 1984, we ended our selling season and closed our
store about November 1. In 1984, we extended our selling season to just
before Christmas. This is only part of the reason for the substantial
increase in retail sales from 1983 to 1984, however.
Offering more products has significantly helped to increase retail
sales. In 1977, we sold apples and cider only. We have added new products
each year since then. The following table shows the effect of selling addi-
tional products:
PERCENT OF SALES
Apples & Cider
Other products of our own
Food products purchased
Non-food products purchased
TOTAL
1977
100%
-0-
-0-
-0-
100%
1984
60%
15%
19%
6%
100%
As the above table shows, 40% of our sales in 1984 were from products
we did not offer in 1977. Some exanples of "other products of our own
include pumpkins, squash, gourds, novelty corn, and the previously mentioned
red raspberries. Other products of our own, but in a different form include
two snack bar items: cider-by-the-drink and taffy apples. Examples of
products purchased for resale include peaches, honey, popcorn, apple butter,
preserves, juices, syrups, baskets, apple hardware items, and Christmas
trees, which we added in 1984.
About 1979, we recognized there was more to establishing a successful
retail market than quality apples, a new building, adequate parking, and a
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variety of products. These added requirements we call marketing tactics.
Realizing that we needed more outside help, we started searching for
marketing tactics we could use. I will digress here by saying we look for
good ideas we can adapt to our situation, as opposed to copying a practice.
We have found all these sources to be helpful:
1. Roadside marketing meetings.
2. Other orchards having retail markets (more than 50 miles away).
3. Our suppliers.
4. Trade papers and newsletters.
Here are a few of the marketing tactics we have learned about from the
above sources and have adapted to our situation:
1. We found we have to be aggressive promoters to get more traffic
into our store. We take advantage of occasions created for us, and
we also create such occasions. We are active participants in the
Spoon River Fall Festival and next year will be the 18th year for
our festival. This helps us to get our biggest crowds each year
the first two weekends of October. Since we had a new building in
1980 and a major addition in 1982, we had "grand openings" both of
those years. In 1981, 1983, and 1984, we had "open houses." Since
1983 was our orchard's 50th year, we had a special occasion honor-
ing all the previous owners. We adapted an idea from Bill and
Betsy Birckelbaw of Bloomington, Illinois, to have an apple pie
baking contest.
All the above types of events are "newsworthy" occasions for our local
papers and radio stations. Since I was formerly in extension work, I find
it easy to write informational news releases covering such items as "apple
prospects for the coming season" and "how to freeze apple cider fo year-
round use." Such activities as these give us hundreds of column inches of
newspaper space and radio time each season, none of which we pay for.
2. Another activity we encourage is school tours. Ihey bring in some
income directly and some indirectly when the school children later
bring their parents to our store.
3. As more products are offered and traffic increases, store layout
becomes more important. We learned to put "power items" like
apples and cider in the back of the store and to put the less popu-
lar and impulse type products up front where the customer will
"trip" over them.
4. We have learned that our customers like to see demonstrations and
like to see us do our work. That's why our apple grading and cider
making operations are right next to our store in the same building
where customers can watch. We discovered customers also like to
watch us do such mundane things as filling bags of apples. All our
bagging (half bushels and smaller) is done right in our store for
the customers to see.
5. We learned that a good way to get a new ready-to-eat (or drink)
item started is by free tasting.
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6. We found a good idea is to have our store unique in some way. This
gives our customers something special to tell their friends. For
us, this something special is decorating with lots of old-time farm
and home tools. We like to tie these in to products we sell-old
cider press, display of old apple peelers, display of old popcorn
poppers, apple butter equipment, maple syrup tools, etc.
7. A simple idea that hit us over the head at one of last year's mar-
keting seminars was to backlight our honey display. By doing so,
our honey sales nearly doubled from 1983 to 1984.
8. We have been told at some of the roadside marketing meetings that
we should have a distinctive logo. Since we agree with that, we
have a logo. It is used in all our display advertising, on labels,
and on our promotional brochure which we did for the first time in
1984.
9. We also learned that we should have professional quality signs in
front of our store and also along highways approaching our place.
We believe investment in such signs properly placed is well worth
the cost.
We have done paid advertising every year. Types of advertising include
classified and display types in weekly and daily newspapers and radio. Our
experience confirms what most advertising experts tell us—that advertising
is far more effective when done on a planned, sustained basis compared to a
one-time or occasional manner. We believe our carefully planned advertising
program was a significant factor in our 1984 sales increase. We also
confirm that display ads are more effective per dollar of cost than
classified ads. We have found radio effective for special occasions such as
open houses, but less effective for routine product advertising. Even then,
for radio to be most helpful, the same or similar message needs to be
broadcast several times over, at least for a one or two-day period.
SUMMARY
These steps have helped us establish a successful roadside market:
1. We first determined that operating a roadside market was something
we wanted to do.
2. We investigated our market, then planned our marketing in
accordance with the potential market available.
3. We established a clear, attainable goal, then planned and made
improvements that would help us reach that goal.
4. We took advantage of available sources of help in production and
especially in marketing.
5. We adapted marketing tactics that helped us to increase retail
sales and reach our goal.
Donald R. Sisson is operator of Orchard Hill Farm. This was presented at the
1985 Illinois Fruit and Vegetable Growers Convention.
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ROADSIDE MARKETING IDEAS FROM KENTUCKY
John Strang
Most Kentucky growers start out small. One of the easiest ways to get
into the fruit and vegetable business and learn without loosing your shirt
is to become a member of a local farmers' market group. We have grown from
17 farmers' markets in the state in 1979 to 42 today. Most of our farmers'
markets are located in central and eastern Kentucky where there are higher
population concentrations.
We point out that growers should be marketing their produce rather than
selling it. Selling emphasizes the sellers' needs; essentially, trying to
get rid of what one has grown. Marketing, on the other hand, emphasizes the
consumer wants and subsequently providing it. Thus, a marketer needs to
talk with his consumers to find out specifically what they are interested in
purchasing and then determine what he can supply to fill their needs.
Promotion and advertising are the primary reasons for collecting a
membership and selling fee at most farmers' markets. At the Lincoln County
market, a clown regularly passes out gas filled balloons that advertise the
market. The market also features local musicians and watermelon eating
contests.
The Lexington farmers' market operates at one location on Tuesdays and
Thursdays and moves downtown on Saturdays. The city sets up parking zones
and provides a police officer to help direct traffic as well as to help
customers cross the road. Trees on the sidewalk provide shade for both the
consumers and marketers and make an extremely nice market environment.
This year, the Kentucky State Department of Agriculture sponsored a
farmers' market at the Kentucky State Fair. Brightly colored canopies were
erected over the selling booths and the only charge that growers had to pay
was their admission to the fairgrounds. The market was situated in a spot
that was highly visible and close to the parking lot. Produce sold briskly
^nd growers who participated reported that they were extremely pleased.
We have a number of "pick-your-own" operations in Kentucky. This is
Chuck Byrne's pick-your-own strawberry operation in Union, Kentucky. The
Byrnes' started out selling thir strawberies by weight. However, lifting
hundreds of 10-15 lb. flats up 4 inches to place them on the scale was not
looked upon kindly by Mrs. Byrne, after the first day of harvest. Chuck
proceeded to cut out the counter top and recessed the scale so that the
strawberry containers could be slide across the counter and onto the scale
to be weighed.
Now the Byrnes' have switched to selling strawberries by volume. They
have developed their own harvesting container, which holds the specified
berry volume v/hen the container is filled so there is only enough room for
one's hand under the handle. The container is folded together from one
piece of cardboard and requires no stapling. If you have ever watched
strawberry pickers, you have noted that some set the box in the row and move
it along by kicking it with their foot. The box has flaps to keep the ends
from being kicked in from this sort of treatment. It has been developed for
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4 and 8 qt . sizes and is waxed on both sides. Since it is flat on top it
also stacks. Last season it cost $0.35 per box.
Here's an idea that we first saw at Eckerts in Illinois--a horn and a
rear view mirror mounted on the tractor. These are indispensable items in
preventing accidents and neck strain when you are hauling a wagon full of
pickers around the farm.
Bud Hall's operation in Georgetown, Kentucky started 5 years ago with 4
acres of strawberries and now, he and Rob Roberts are running the farm in a
partnership arrangement. They try to add on at least one new sales item a
year. They tried sorghum in 1983. This past season the food editor for the
Lexington paper wanted to do an article on sorghum. She gave them a full
color page spread on the front page of the foods section. You couldn't buy
an ad like this! They sold out of sorghum quickly and just about everything
else that they had. The big benefit was that most of the customers that
came out had never heard of their farm and a whole new group of customers
was developed.
Claude and Charlie Kaenzig' s roadside market and pick-your-own straw-
berry farm, located outside of Versailles, has been growing rapidly over the
past few years. Claude's daughter spends a considerable amount of time in
the fall providing farm tours to grade school children. Each child gets a
cup of cider and may pick a gourd that resembles a small pumpkin. In the
market, each child writes his name on a paper apple and hangs it an apple
tree. These techniques have repeatedly paid off, since the children fre-
quently bring their parents back to the market.
Sugarless jams and apple butter, dried herbs and market promotional tee
shirts are market specialty items that are not perishable.
Bud Schmidt's roadside market in Paducah sponsors an Apple Day, which
features an apple peeling contest, apple dunking, cider pressing, making
apple butter, prizes, and local crafts. In addition, Charles Thurman paints
faces on a multitude of pumpkins for Halloween.
Local festivals are popular in Kentucky and the week-long Casey County
Apple Festival is one of the best known in the state. As one of the many
attractions, an apple pie is baked that is 10 feet in diameter, 8 inches
thick, and 3,000 pounds.
Joe Garretts' Gourmet Shop is a fine example of expanding from the farm
market to the city market. It is located in Patchen Village, an exclusive
shopping area in Lexington. Joe's market features apple that can be select-
ed from bulk bins, a wide variety of fruits and nuts, gourmet fruit baskets,
jams, jellies, marmalades, conserves, gourmet food items, and Kentucky hams.
He also stocks imported cheeses, fine pastries and baked goods, cider, teas,
wines, Godiva chocolates, and offers his customers hot spiced cider to sip
while shopping.
John Strang is Extension Horticulturist at the University of Kentucky. ^ This
was presented at the 1985 Illinois Fruit and Vegetable Growers Convention.
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200 ACRES OF U-PICK VEGETABLES
Lawvenoe RinkenbeTgev
Our current U-Pick operation is now in its 26th year at our present
location in Crown Point, Indiana, approximately 40 miles southeast of
Chicago. The original operation was started 47 years ago by my father,
Herman, near Chicago Heights, Illinois, with 17 acres. Now along with my
wife, Shirley, and my two sons, Robert and Garry, we have increased the
business to 200 acres of U-Pick and farmstand vegetables, 35 acres of ma-
chine harvested tomatoes for processing, and 110 acres in grain.
Our peak in the U-Pick part of our business was from 1979 to 1981 with
200 acres devoted to U-Pick, and less than 10 acres for the farmstand (pri-
marily melons and winter squash). We have seen a steady decline in the U-
Pick portion of our business and an increase in farmstand sales during the
last 3 years. In 1985 we will grow 160 acres of vegetables, 35 acres of
processing tomatoes, and 150 acres of grain.
After studying the decline over the last several years with other U-
Pick operators, we have indentified some of the contributing factors. Among
them are more two income families (less free time for U-Pick and home can-
ning), lack of steady employment in our area (less total family income), the
availability of better quality and lower cost processed vegetables in super-
markets (saves both time and money), and lack of willingness (and/or educa-
tion) of younger consumers to pick and process their own produce in large
quantities. Therefore, U-Pick has become more of a recreational activity
than a outdoor "supermarket". We in the U-Pick busines need to offer much
more than just fresh produce to compete with all the other recreational
activities available to consumers.
The success of U-Pick largely depends on promoting the best of farm
life--fresh air, a drive to the country, a chance to get away from the city,
and the sense of self accomplishment from harvesting and preparing one's own
food. Supplementing the "great outdoors" atmosphere with spacious parking,
snacks, sandwiches, pop, rides to and from the fields, restrooms, and avail-
ability of already picked produce helps make U-Pick more palatable to con-
s ume r s
.
Over the years as our operation expanded, changes were necessary to
keep the business running smoothly. We built a special self-propelled wagon
to which additional units can be added to move people to and from the
fields. Even though on some days we handle over 1000 people, our "people
hauler" enables one person to drive and also act as field supervisor. Nor-
mally, the wagon makes its rounds about every 20 minutes, so that customers
don't have too long to wait.
Another signif i'^.ant improvement has been in our check-out system. All
customers park in an enclosed area. Once they leave the parking lot to
board the wagon to the fields, the only way to get back to the parking lot
is through a check-out lane. This has virtually eliminated theft problems
because everything must be carried through the check-out lane before going
back to the parking lot. All four check-out lanes are equipped with elec-
tronic cash registers to speed up collections and insure billing accuracy.
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Although the system sounds like more work,- it is actually much more effi-
cient and faster than checking out a carload of 3-6 customers at the comple-
tion of their picking. More importantly, it avoids having to search each
car, truck, or bus to find everything. Thus, the honest customers are not
inconvenienced at all, and the dishonest ones find it impossible to hide
produce.
The electronic cash registers provide us with a daily total for quanti-
ty and dollars of each item sold. This information is invaluable to our U-
Pick because it is the only way to tell if we are making a profit on each
produce item. It also helps set prices based on production costs as well as
our plans on how much to plant the following year.
The third major change we have made has been in our advertising. Be-
fore 1982 we spent virtually nothing on advertising because we had all the
customers we needed. With the decline in U-Pick sales we began running ads
on radio, in newspapers, and in home shoppers. However, we saw few results
for the money spent. In 1983, we started collecting names and addresses
from our customers to start a newsletter. We have found it to be a very
effective and cost efficient method of advertising.
In summary, U-Pick seems to be less appealling to today's consumers.
We have found, however, that enhancing U-pick with a good farmstand, food
and beverages, quick check-out a complete line of home canning and freezing
supplies, and regular newsletters, that U-pick vegetables can still be an
important part of roadside marketing.
LaWTence RinkenheTgev is a grower in Crown Point, Indiana. This was pre-
sented at the Illinois Fruit and Vegetable Growers Convention.
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DIRECT MARKETING OF FRUITS AND VEGETABLES
Carl Cantaluppi
Good afternoon. I'm glad to see a large turnout of people at the
Direct Marketing session of our Bi-State Horticulture Clinic. Evidently
this shows a great interest in direct marketing.
Before you consider going into a small vegetable growing enterprise,
take the following self-test developed by Dr. James Utzinger:
1. Will you or your family have adequate time to care for the crops
on a regular basis throughout the growing season?
2. Do enough family members have the interest and commitment to grow
vegetables in view of the sustained time and effort required?
3. Can an appropriate amount of money be invested in equipment,
tools, and supplies required to grow quality vegetables?
4. Do the various family members have the necessary knowledge of
vegetable crop culture? If not, are they willing to learn from
appropriate references, schools, and short courses?
5. Does the farm provide a satisfactory soil and climate for success-
ful crop production.
6. Is there a dependable market for the vegetables, some of which are
highly perishable?
7. Does the family understand that the weather in some seasons may
result in crop damage or failure? Is the family able to accept
this possibilty and "weather the storm"?
8. Does the family realize that few businesses become fully opera-
tional and successful in only one or two years? Is the family
willing to work over a three to five year period to fully estab-
lish the operation?
9. Does the family realize that chances for success are best when
high-quality products are grown? Is the family willing to work
long hours to harvest a crop when quality is at its peak?
10. Are others in the area interested in growing vegetables so that
some cooperative efforts are possible?
I feel that if you can be honest with yourself and can answer these
questions accurately, you can decide whether or not to grow fruits and vege-
tables.
To know what vegetable varieties will do well for you in Illinois, be
sure and pick up a copy of the University of Illinois Vegetable Varieties
for Commercial Growers, Circular 1174. Also, a good publication to have is
the Sources of Vegetable Seeds so you can have the names and addresses of
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the seed companies that handles these varie'ties.
Other publications of interest to the fruit and vegetable grower are
listed on the next handout in your booklet. There are a wide variety of
magazines, newspapers, and handbooks that are of vital importance to vegeta-
ble growers. They contain current research results, new variety releases,
innovative cultural practices, pesticide updates, wholesale terminal market
fruit and vegetable prices, etc. Some are free and others are charged for
but are well worth the money.
Characteristics of Direct Marketing Alternatives
Let's first define the term direct marketing. It is the selling of a
product from grower to consumer without a middleman involved. This give the
grower the chance of realizing his greatest amount of profit by selling
directly to the consumer. Basically there are three different ways to sell
produce by direct marketing; pick-your-own, roadside market, and farmers
market
.
Before we decide on which way we want to market, let's consider all of
the grower conditions that have to be met. First, let's talk about harvest
costs .
In a Pick-Your-Own Operation, the grower should provide picking sacks
or containers to his customers in order to minimize bruising of the produce.
Using strawberries as an example, if you let people bring pots, the berries
at the bottom will be smashed by the time the customer brings it home.
Other than supplying the containers, there are no other harvesting costs
because the pickers themselves do the harvesting. Selling vegetables at a
roadside market or a farmers' market requires someone to pick the produce
before it is sold to the consumer.
Transportation costs to ship the produce are not required in a pick-
your-own operation and would be very minimal at a roadside market, especial-
ly if the market is on the land where the produce is grown. You would need
to transport your produce to a farmer's market.
There are no packaging costs in a pick-your-own and they're very mini-
mal in roadside and farmer's markets.
Additional workers are required as field supervisors in a pick-your-own
but the grower, himself can sell at a roadside or farmer's market, not hav-
ing to hire outside help if it is not needed.
The grower is liable for accidents that would occur at a pick-your-own
or at a roadside market. At a farmer's market, the market master usually
has liability insurance taken out on the market.
The grower's market investment in a pick-your-own would consist of
containers, ladders, etc; for a roadside market, you would need a building,
adequate parking and containers for displaying produce. Growers selling at
a farmer's market need to pay rent on a booth or stall and need to bring
containers
.
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la a pick-your-own, the volume of produce that the growers have should
be enough to satisfy customer traffic demands. In a roadside market, the
grower should have enough variety to attract customers, and at a farmer's
market, there should be enough variety to attract customers and justify the
grower's transportation costs.
The prices that growers receive for their produce at a pick-your-own,
roadside market, for farmers' market would, of course be lower than the
retail price the consumer would pay at the supermarket, but growers must
remember that they are selling a fresh, quality product that is just picked
at the "peak of perfection" and has not been transported great distances and
left to sit on the grocery shelf. Growers shouldn't be ashamed to price
their produce accordingly, especially if it is of good quality.
Customers always expect high quality produce whether they buy them at a
pick-your-own, roadside market, or a farmers' market.
Advertising costs are essential in a pick-your-own operation in order
to get a large number of people out to pick the produce. In a roadside
market, advertising is needed to let the customer know of the market loca-
tion. At a farmers' market, the market manager generally does the
advertising.
Here are some factors (pro and con) associated with direct marketing:
Advantages of Roadside Marketing
.Easy to start
.Small capital outlay, limited risk
.Additional income from other farm operation
.Self-proprietorship and family employment
.An outlet for surplus production
.Seasonal occupation (can be year 'round)
.Demand for high qualty fruits and vegetables
.Market facilities need not be elaborate
V .Creates a relaxed buying atmosphere
.A neat, well kept, modest sized market will attract a sufficient
volume of customers to insure success!
.Return customers will build most of your sales volume
Disadvantges of Roadside Marketing
.Long hours, 12-15 daily, 6-7 days per week
.Subject to laws, regulation, and ordinances
.Uncertainty of weather for growing condtions
.Need for capital for development or expansion
A Successful Roadside Market
.Friendly attitude
.Sell quality produce
.Start small - expand later
.Good location - good traffic flow (off-on)
.On level ground if possible
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.Good location of road signs
.Know population of area
.Appraise your competition
.Full produce displays
.Have a variety of items
.Feature "non-produce" items
•Clean floors, displays
.Adequate lighting
.Ample parking facilities
.Identify produce with signs
.Taste testing, give recipes
.Have neat and courteous personnel
.Adequate cold storage
•Cold water sprays on leafy vegetables
.Comply with laws, regulations, and ordinances
.Adequate size building
.Keep good records
.Advertise
.Attractive landscaping around building
Dr. J. W. Courter's Extension Publication entitled, "Estimating the
Trade Area and Potential Sales for a Pick-Your-Own Strawberry Farm," can be
extremely helpful to enable you to estimate the number of acres of strawber-
ries you can successfully market in a 20 mile radius of your farm, knowing
the population of that 20 mile radius.
Dr. Courter has also written an excellent Extension Fact Sheet on
"Pick-Your-Own Marketing of Fruits and Vegetables," and Donald L. Uchtmann
has written on "Liability and Insurance for U-Pick Operations." Both serve
as good reference materials for those who wish to get started.
Here are a Few Advantages of a Pick-Your-Own Operation
.Availability and cost of hard labor are eliminated
.Customers get farm-fresh produce
.Recreation for family (country atmosphere)
.Easy to find seasonal help
.Retirees know area natives
.Eliminate packaging and handling costs
Disadvantages of a Pick-Your-Own
.Have to like people
.Long hours, busy for entire season
.Need a knowledge of farming (cultural practices)
.Ability to recognize insects and diseases
.High risk due to weather conditions
.Land and equipment costs
.Taxes, maintenance
.Need weed free fields
.Damaged trees and plants by inexperienced pickers
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A Successful Pick-Your-Own Operation Has
.A good location
.Check-in and check-out facilities
.Restrooms, play areas/water fountains, soft drinks
.Advertising (mailing list)
.Adequate liability insurance
.Several crops to extend season
.Crop suitability to picking
.Adequate distance between row spacings for pickers
.Make later plantings to the rear of earlier plantings
.Supply customers with adequate picking containers
•Have readable signs
.Use row markers
.Have trained field supervision
.Price accordingly to return production cost and leave a good profit
.Sell by weight rather than volume
.Transport pickers to field
.Mention to customer different product uses
.Set rules for children
.Grow top quality produce
.Able to deal with people
.Family operation is best
.Have honest employees'
.Start small - then expand
.Have well kept buildings and grounds
.Keep regular business hours
Why Should You Consider Selling at a Farmer's Market? Here are some
objectives
.To provide a place where farmers and gardeners can sell fresh produce
directly to consumers (direct marketing)
.To provide a place where fresh produce can be purchased in quantities
suited to the needs of consumers
.To advise local consumers of the availability of locally grown, high
quality, fresh produce
.To encourage increased production of quality produce for local
consumption
Advantages of a Farmer's Market
.Create sales for produce that might otherwise have been given away by
backyard gardeners. Keep small growers alive.
.Larger than normal size vegetables can sometimes be marketed
.Urban farmers' markets have a varied mix of customers. (Elderly,
middle age, youngsters)
.Consumers can see, touch, and select produce
.People can learn about preparing and preserving large quantities of
produce (hand out recipes)
.Provides outlets for small producers who might be excluded from
conventional marketing channels
.Produce is sold fresh at its "peak of perfection"
.People will start to grow fruits and vegetables to sell at the market
to supplement their non-fann income
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.Fruit and vegetables can be grown on small amounts of land; not large
acreages
.As energy costs increase, locally grown produce will compete with
shipped-in produce from distant locations, resulting in cheaper prices
at the market
.Produce prices can be competitive with supermarket prices in many
cases
.Some people come to the farmers market to watch the activity
.Growers enjoy getting to know regular farmers' market customers
Dr. Bill Courter, University of Illinois, Department of Horticulture,
has done some studies on direct marketing of produce and has come up with
some interesting results. The first table shows reason why people shop at
farmers' markets:
Reasons for Shopping at Farmers' Markets
Reason %
Freshness 63
Price Savings 54
Social Atmosphere 12
Helps Small Farmers 9
Quality 8
Improved Flavor 5
Good Location 5
Variety of Produce 4
Availability of Organic Produce 4
As you can see, people prefer freshness and prices savings when they
shop at a farmers' market.
What kinds of fruits and vegetables do people buy at farmers' markets
in Illinois? The next table illustrates that:
Vegetables and Fruits Purchased
at Community Farm Markets in Illinois
Item Purchased %
Corn 52.6
Peaches 47.6
Tomatoes 44.7
Beans 26.1
Melons 18.9
Cucumbers 15.3
Grapes 12.1
Peppers 11.6
Apples 11.3
Potatoes 10.5
Zucchini 10.3
Blueberries 9.5
Onions 9.2
Nectarines 8.2
Plums 7.4
Lettuce 7.4
Squash 6.1
Beets, Baked Goods, Honey 3.4
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It is interesting to note that 46% of people that were interviewed in
Dr. Courter's study that had an annual income of over $20,000 purchased
produce at farmer's markets.
Also, 42% of the shoppers spent 5-10% of their summer weekly grocery
bill on farmers' market produce.
To close, I feel direct marketing of fruits and vegetables is a way for
the small, intensive grower to make the greatest amount of money on a small
amount of land and I wish everyone the best of luck.
Carl Cantaluppi is the Extension Horticultural Adviser in Rock Island County,
East Moline, IL. This talk was presented at the I8th Annual Bi-State Horti-
cultural Clinic in Moline, IL, January, 1985.
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CONSUMER SURVEY ON HORSERADISH - 1984
Taste Test of Sassy Horseradish Sauce
J. W. Couvtev
The J. R. Kelly Company and the Illinois Cooperative Extension Service
requested a consumer evaluation on Sassy Horseradish Sauce. The market
research was conducted to determine consumer reaction to the sauce's flavor.
Information was also gathered on consumer use of horseradish, frequency of
purchase, connotation towards the name "horseradish", and the knowledge of
spoilage. Demographic information was gathered pertaining to the respon-
dents.
Methods
This taste test was held during the Will County Farm Bureau Agriculture
Day celebration in the Louis-Joliet Mall, Joliet, Illinois on March 24 and
25, 1984. The taste test, coordinated by the Illinois Department of Agri-
culture, featured Illinois companies' products.
A total of 135 consumers took part in the horseradish evaluation with
respondents ranging in age, sex, domicile, and income. Small portions of
the Sassy Sauce were served on a cracker to each consumer. Those people
taking part in the blind taste testing were asked to try the product and
then complete the survey questions. After responding to the survey, con-
sumers were shown a card identifying the product, its ingredients, and the
manufacturing company.
Discussion
Nearly two-thirds of the respondents were female. An adult population
aged 25 to 64 accounted for 69 percent of the respondents to this survey.
Results
1. HOW DO YOU RATE THIS SAUCE ?
Rating Number Percent
Excellent 45 33.3
Good 63 46.7
Fair 25 18.5
Poor 2 1.5
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2. HOW IS HORSERADISH USED IN YOUR HOME?
Use Number Percent
Sauces/spreads 35 28.2
Do not use 28 22.6
Plain 23 18.5
In dips 17 13.7
More than one use 15 12.1
Other 6 4.8
3. HOW OFTEN IS HORSERADISH USED IN YOUR HOME?
Frequency Number Percent
2X month 35 26.3
IX month 26 19.6
Once 3 months 11 8.3
Occasionally 36 27.1
Never 25 18.8
4. IS THE NAME "HORSERADISH" OFFENSIVE OR DISPLEASING?
Ottensive? Number Percent
No 94 70.7
Somewhat 30 22.5
Yes 9 6.8
5. DID YOU KNOW THAT HORSERADISH SPOILS
bpoiiSY ._,., . . ^Number Percent
No
Yes
64
68
48.5
51.5
6. IN WHAT DEPARTMENT WOULD YOU LOOK FOR HORSERADISH
IN THE SUPERMARKET
Department Number Percent
Dairy
Spice/condiments
Canned goods
Produce
Meats
50 40.3
36 29.0
14 11.3
13 10.5
11 8.9
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7. RATING OF HORSERADISH SAUCE BY AGE GROUP
Age Group
17 65
Rating under 18-24 25^4 45 -64 over
(%)1 (%) (%) (%) (%)
Excellent 14 29 22 51 50
Good 38 57 54 40 43
Total 52 86 76 91 93
8. RATING OF HORSERADISH SAUCE BY SEX
Ratmg Male b'emaie
(%) (%)
Excellent
Good
Fair
39
47
12
29
48
22
Spoils?
9. SPOILAGE AND AGE GROUP
Age Group
17
under 18-24 25-44 45-64
65
over
(%)i (%) (%) (%) (%)
Yes
No
25
75
100 61
39
61
39
'Percentage within each age group.
88
12
The largest percentage of the families earned $20,000 to $34,999 a year
(40 percent). Not quite one-half of the households contained three or four
resident s
.
Eighty percent of all consumers rated the Sassy Horseradish Sauce as
good or excellent. The highest excellent ratings were given by those in the
45 to 64 and over 65 age groups. A high percentage of women (22 percent)
rated the sauce only fair. Most respondents (28 percent) use horseradish
"in sauces or sandwich spreads" followed by "plain" (18 percent) and "in
dips" (14 percent). Slightly over 22 percent said they did not use horse-
radish in their home.
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Almost half (44 percent) of the respondents who use horseradish use it
only occasionally or once every three months. About one-third use it twice
a month. Slightly under half (49 percent) did not know that horseradish is
perishable and spoils. Consumers using horseradish occasionally risk spoil-
able and an undesirable experience which would probably lead to reduced
consumption. The highest percentage of respondents unaware that horseradish
spoils were in the youngest age group. Sixty percent would look in depart-
ments other than dairy for horseradish.
The name "horseradish" was not offensive or displeasing to 71 percent
of the consumers in the Joliet test. The fact that nearly 29 percent did
regard the name "horseradish" somewhat offensive or displeasing indicates
that new product names (i.e. "Sassy Sauce") are appropriate to expand the
market for horseradish.
The results of the 1984 study were not greatly different from the 1983
study conducted at Quincy, Illinois (1).
References
Courter, J. W. 1984. Consumer Survey on Horseradish - A taste Test of
Sassy Horseradish Sauce. Proc. 111. Veg. Growers Sch. Univ. 111. Coop.
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WHAT YOU SHOULD KNOW TO HELP CUSTOMERS
IN FOOD PRESERVATION
Mavy A. Keith
There are 3 main points that I, you, and consumers are all concerned
about when it comes to home food preservation. We might not all rank them
in the same order of importance, but that's because we are each looking from
a slightly different point of view. What are these 3 points?
1. Safety of the food. This is my first priority, because that's my
area of interest and responsibility. But, it has to be on everybody's list
because if food is not safe, its not worth eating. 2. Nutritional value of
the food is to a greater or lesser degree everyone's concern, because that's
why we preserve and eat the food. 3. Appearance of the preserved food is
high on the consumer's list, because if it doesn't look good they or their
families won't eat it. And appearance is important to you because if it
doesn't look good and fresh, and they won't buy it, and if it doesn't look
good once it's preserved, they might not come back next year to buy from you
again.
I'd like to speak briefly about each of these topics, and give you some
new information that can in turn help your customers have safer, more nutri-
tious and more attractive home preserved food.
Safety first. If it isn't safe it's not worth eating. And, we have
enough other carcinogens, toxins, pollutants, etc. wandering around in our
lives these days that there's no sense fooling around with less than safe
home canning practices. One basic principle is that a properly functioning
pressure canner is the ONLY way to safely home can vegetables, meat, fish
and poultry. Boiling water bath canning is not safe for these products.
Fruits and fruit preserves, pickles, sauerkraut and tomatoes can be process-
ed safely in a boiling water bath. Oven, steamer and open kettle canning
are not safe for any products. Anything you can do to convince your custom-
ers, families, friends and associates of this fact will be a step toward
increased safety.
Why the difference? It's all the fault of one little bacteria named
Clostridium botulinum
,
and where it grows and what it does. As this bacte-
ria grows it produces the neurotoxin that causes botulism. It grows where
there is no air, as in a sealed canning jar. Why the different canning pro-
cedures? This bacteria cannot tolerate acid, and because fruits, pickles,
sauerkraut and tomatoes have enough acid, the bacteria cannot grow in these
products. Boiling water provides enough heat to kill other bacteria that
could spoil the food, and we trust the acids to take care of the botulism
bacteria. However, meats and vegetables do not contain enough acid to kill
this bacteria. Therefore, a presssure canner that operates at 10 pounds of
pressure at 240°F is absolutely necessary to provide high heat sufficient to
kill it. Using alternative methods is taking a potentially deadly risk.
Traditionally tomatoes have been considered an acid product, safe for
boiling water bath canning. Then about 10 years ago publicity began appear-
ing for "low acid", and "acid-free" tomatoes. If these tomatoes truly were
low acid, changes would have to be made in processing methods to guarantee
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safety.
In response to this popular press information, USDA screened 65 varie-
ties of tomatoes, and requested information from all states on the acid
levels of tomatoes grown in those states. They found only 5 varieties that
were consistently low in acid and therefore potentially hazardous. However,
all 5 of these varieties are large scale, industrial grower varieties that
are not available to the general public. And the tomato canning industry
routinely acidifies most of its products. On this basis, USDA has not
changed it recommendations that tomatoes can be safely canned in a boiling
water bath, without the addition of acid.
No information about Illinois tomatoes was available other than a 1962
report of acid levels in raw tomatoes of 21 varieties. Tomato acidity var-
ies as a result of changes in soil, climate and cooking as well as variety.
It was of interest to screen tomatoes grown in the state for acid levels
both before and after canning. This was done on 76 varieties grown at Dixon
Springs this past summer. Of these 76 varieties, 6 were found to have acid
levels low enough to be potentially dangerous.
Of these 6, 2 are still experimental numbered varieties, but the other
4 are on the market. These 4 are 'Jet Star', 'Earliana', 'Royal Ace', and
'Harvest Vee' . As a result of this work, we are recommending that these
varieties not be used for home canning this year. If they are canned, lemon
juice and salt should be added. The screening will be repeated in the
summers of 1985 and 1986. If these or other varieties consistently show low
acid levels on Illinois soil and climatic conditions, it may have to become
a standard recommendation that lemon juice be added to all home-canned
tomato products in the state, or we may have to go to pressure canning.
One question that frequently gets asked, and that you might be able to
reassure your customers about is, "How long is canned food safe?" Assuming
that it was properly canned to begin with, the food will be safe as long as
the jar remains sealed. The vitamins will decrease gradually over time, but
the food will still be safe.
And that brings us to important point #2 - Nutritional Value. Rela-
tively speaking, garden fresh produce has the most vitamin C, followed by
frozen, then canned, and then supermarket "fresh" produce. Vitamin C is the
most sensitive of the vitamins, being broken down by air, light and heat.
So usually we can say that if some vitamin C is still in the food, there
will be more of the other vitamins left.
The vegetables and fruits that you are producing and selling come
closer to "garden fresh" than to "supermarket fresh". But, what can you do
to keep the vitamin value even higher? If vitamins are sensitive to air,
light, and heat, keeping these 3 things away from the produce will keep more
vitamins in it. Once you have it harvested, keep it out of the sun, as as
cool as possible, and as free as possible of cuts and bruises. Encourage
your customers to cool it, and can or freeze it within hours, if possible.
During the canning process, from 1/3 to 1/2 of some vitamins will be
lost. Freezing itself wont't cause a lot of vitamin destruction, but the
peeling, cutting, blanching, and chilling steps before freezing will. The
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colder a freezer is the less loss of bot'h nutrient quality, flavor, and
texture there will be.
What about point #3 - Appearance? This is a harder area to measure
because what I like and what you like may not be the same. What are some of
the factors that influence appearance, in both canned and frozen food?
The first one on the list is where you as growers fit in - raw product
quality. That includes the cultivars, the freedom from diseases and in-
sects, the storage conditions after harvest, the maturity at harvest, and
freedom from bruises or damage.
In the area of cultivars, what grows well, and what tastes great, and
what you can safely can, and what looks good when you do can it, are not ne-
cessarily the same. The 6 tomato varieties I have mentioned are a good
example of that, particularly 'Jet Star'. It is very popular, grows well,
tastes and looks good, but now we say it's potentially not very safe for
canning.
Here are some other examples. ' lochief '
,
'Silver Queen' and 'Summer
Sweet' were canned. 'lochief is an old standby, yellow and sweet. 'Silver
Queen' is a white sweet corn, and very familiar to many people. These are
what many people expect sweet corn to look like. But, the breeders are now
giving us supersweet corns, with sugary enhancer, and shrunken gene lines.
'Summer Sweet', is one of the shrunken gene lines. It tastes very sweet,
has nice big ears, and a crispy texture, all things that many people want.
But, it also has the lower level of soluble starches that is characteristic
of shrunken gene lines. We canned 5 different shrunken varieties this
summer and they all have a very clear brine, hollow kernel look to them. It
is safe, but it doesn't look "right" and some people object. It's nothing
you can change, but you might want to warn people that the "shrunken"
genotypes won't look the same when they're canned.
I might add that we also canned 8 sugary enhanced varieties. Some
canners have complained that the extra sweet varieties turn brown when they
are canned. This is quite possible because the extra sugar may carmelize or
react with proteins under the hot conditions in the canner and turn brown..
However, using standard canning techniques we were not able to produce any
darkened jars, so that might not be as big a problem as it seemed at first.
There's one other procedure that I'd like to mention. The procedure is
blanching before freezing or canning. Blanching is a short rapid heating in
boiling water followed by a rapid cooling. Ihis heats but does not cook the
product. It destroys enz3mies that include those that speed up oxidation,
that produce dark pigments, and that change sugars to starches among others.
The results are more stable color, flavor, texture, and nutrient value.
In addition to inactivating enzymes, the blanching serves to open tis-
sues and release air, resulting in less auto-oxidation and loss of color,
flavor, and vitamins during storage. It softens and shrinks the raw product
so that it can be more easily and compactly filled into storage containers
for either freezing or canning. Blanching aids in peeling certain fruits
and vegetables, fixes color compounds, destroys raw or beany-flavored com-
pounds, gelatinizes starch so that it won't leach or dissolve out of the
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grain or kernel, aids in cleaning and destroys many surface bacteria.
In the last several years there has been a product on the market that
claims to accomplish these results chemically and eliminate the need for
blanching. It has been marketed as Keep M Sweet, or Keep M Fresh, and the
active ingredients are ascorbic acid and pyrophosphate. Pyrophasphate does
slow the conversion of sugar to starch under certain conditions, and so
maintains sweetness. It also inhibits the growth of microrganisms . But,
the laboratory conditions where it has been tested and the special handling
procedures are not what a consumer will use in the home. And pyrophosphate
has little or no effect on removing air, softening, peeling, or fixing color
or starch. It is also, chemically, a soap, and has a soapy or slippery feel
when dissolved in water.
We canned apples last year using 6 procedures or additives available on
the market, stored them, and then had them taste-tested by a group of home
economists. Some of the differences are visible. The apples soaked as
directed in Keep M Fresh or with KEF added to the jars had a distinctly
brown syrup and darker color after canning. Additionally, the KEF products
floated more than those apples treated with nothing at all. We also used
plain vitamin C, and 2 commercial vitamin C preparations for canning.
For the taste testing we asked people to rank the 6 products, from best
to worst, for appearance, for taste or flavor, and for texture. The hot
pack or that with nothing added were consistently rated the best, the 3
vitamin C preparations were about evenly in the middle, and the KEF treat-
ments were considered "worst" every time in every category.
In addition many people found the slippery feel and a bitter aftertaste
objectionable. The manuf acterers have reformulated to avoid the aftertaste
and I've not yet been able to test the new product, but at this stage I
would suggest that you not recommend this product to your customers.
Mary A. Keith is Extension Specialist in food preservation. This was
presented at the 1985 Illinois Fruit and Vegetable Growers Convention.
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PLANNING FOR ROADSIDE -MARKET SUCCESS
Ransom Blaketey
When Bill Courter asked me to speak on this topic, I was delighted, for
I have worked with literally hundreds of roadside marketers over the last 25
years, and have enjoyed seeing the successes which they were able to
achieve, due in no small measure to the careful planning which had gone
before.
Now we could talk about the whole spectrum of planning from the selec-
tion of products to offer, to designing displays, hiring and training sales
personnel, or planning your advertising and promotions. Certainly all of
those areas require careful planning and integration into the overall market
plan if you are to achieve the highest levels of success.
However Bill asked me to confine ray remarks this morning to planning
the roadside market layout, and the building to enclose such a layout, and
since he has kindly given me an opportunity to discuss some of those other
topics later in this conference, I thought I would take you step by step
through the procedure which I use when advising my clients on a new market
or a substantial revision of their existing market.
An awesome array of buildings have been adapted for selling produce
—
horse barns, cow barns, carriage houses, gas stations, and even churches.
But if you're just starting out, or undertaking a major rennovation, you
might as well design a layout that is as efficient and as profitable as you
can reasonably make it, given the present state of marketing technology,
and whatever limitations the site may impose.
The first requirement for any successful market is to know your objec-
tives. What do we want the market to do for your business, your farm and
your family? The second requirement for a successful plan is good informa-
tion. Before designing a market we need information on market potential so
we have an estimate of what kind of sales volume to plan for. We also need
information on capacity requirements. How many parking spaces should there
be? How large should the sale area be? How many checkouts? How many
coolers do we need, and how big should each be?
Next we need some knowledge of layout principles. How do customers
behave when they enter a store and shop? Can we design the market to accom-
modate rather than conflict with this behavior?
Fourth, we need time — time in which to develop plans for the individ-
ual display areas, the work areas or backroom areas that support those
displays, and the coolers. And time to fit these separate areas together
and integrate them into a workable, efficient and profitable selling
system.
This may require that we go back to the drafting board two or three
Copyrighted Jan, 1985 by Ransom Blaketey. All Rights Reserved.
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times in order to improve and integrate various aspects into a best possible
design.
Let's take a more detailed look at these various steps in planning a
roadside market for success.
MARKET POTENTIAL ( Step 1 )
Sooner or later, and sooner is better, it is desirable to get a feel
for the market potential at your site. This will help to:
1. Avoid overbuilding, thus burdening your business with excessive
overhead costs, and having a market which is so large that you can't keep it
filled with produce. There is nothing quite so forlorn, or as devastating
to a customer's buying intentions, as a market with too much space and not
enough produce.
2. Avoid underbuilding, and not being able to realize the full poten-
tial of the opportunity which your site presents. Another problem with
underbuilding is that it may encourage others in your area to "go after a
piece of the action", whereas if you build for the anticipated potential,
those without the skill to plan for such an operation, or the financial
backing to put up a market of that size, may be intimidated by the scale of
your operation, and thus not even venture to compete.
3. A good estimate of market potential can be a valuable aid in
obtaining financing toward the purchase of a site or the construction of the
market. Lenders are much more inclined to make a loan on an operation which
has been carefully researched and planned, and shows a reasonable prospect
for paying back the loan, than they are for a scheme backed only by
boundless enthusiasm and good intentions.
New marketers often have little or no idea of the potential which may
exist at the site they are considering. And even experienced marketers may
not realize the extent to which limited parking space or sales area may be
restricting their sales volume.
What you should do is:
1. Determine the potential sales volume.
2. Determine the size and cost of facilities needed; in other words,
fixed or overhead costs.
3. Determine the operating cost or variable costs.
4. Determine a breakeven sales volume; that is, the dollar volume of
sales the market will need to generate before it begins to turn a profit.
There's no getting around it. This is a tedious, time-consuming task,
and perhaps even demoralizing if you've been living on "Cloud Nine" with
visions of a pretty little market dancing around in your head. But a day or
two invested in a market potential analysis could well save you from serious
financial disaster down the road. Or it might tell you to plan for a higher
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income than you had anticipated. Either Way, it pays to do your homework!
OBJECTIVES ( Step 2 )
Set your objectives.
There are many objectives which individual marketers might want to
incorporate in the design of a market. However the two which I feel should
be applied to every market are:
1. Effective selling, and
2. Efficient selling.
EFFECTIVE SELLING means the market should help your realize the poten-
tial for sales which the site offers. Effective selling means efficient
utilization of customers. Customers are, by far, the most important
resource at your market. Customers are the only resource that brings money
to your market. All the other resources cost. Customers pay.
Total sales, of course, are the product of the number of customers who
come and the amount that each spends. Sales can be increased either by
advertising and promotional efforts to encourage more customers to come, or
by making more efficient use of those customers who do come; that is, by
inducing them to buy more.
I should mention right here that our efforts to induce the customer to
buy more should not constitute a hard sell; that is, we should not try to
induce the customer to buy more than he actually needs or wants. However by
selecting a variety of products of very desirable quality, displaying them
attractively, and presenting them in a logical order, then the customer
will, of his or her free will, want to buy, and we have provided a sincere
and genuine service by offering high-quality products.
Increasing sales per customer .
1. It take little more time to check out a thirty dollar order than a
three dollar order. When you consider that you would have to check out ten
$3 customers to get the same sales volume that you could with the one $30
customer, those large-order customers begin to look better to you.
2. To achieve a given level of sales by increasing the number of
customers requires higher costs for advertising. By encouraging larger
purchases by those customers who do come, you are making better use of your
advertising expenditures, and all of your labor costs that are associated
with serving the customer. Therefore large-order customers are more profit-
able.
3. Large-order customers are more likely to become dependent upon your
market for a given line of needs. The fact they can find a number of items
they want, which provide them with satisfaction, means they are more likely
to return. After all there may be other markets where they could pick up a
few ears of sweet corn or a bag of apples, but if you are the place they
think of for all their produce needs, you have a big advantage.
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Hint No . 1 : Never treat large-order customers as nuisances. Instead
you should roll out the red carpet for thera, for they are really your most
profitable customers.
The idea which seems to be so prevalent in the supermarkets, that the
small-order customer should be provided with express service while the
large-order customers are made to wait in a long line, is beyond my under-
standing. But this same attitude is reflected by many roadside market
clerks who throw up their hands and say, "Oh, no!" when a large-order
customer approaches their checkout. How much better it would be to hear,
"Hey, that's what I like to see! Is there anything else you would like?"
I also like the idea of carryout service for large-order customers. It
shows you care about them, and is apt to be remembered as they drive away,
especially if accompanied by a warm and sincere farewell.
Hint No. 2 : Since customers are so important, perhaps we should
compile some information about them. How many keep a record of daily
customer count? I like to see such a record totaled weekly, because the
daily fluctuations can be quite erratic. But the customer count for one
week compared with that for the next, or for the same week the previous
year, can give a good indication of how your advertising is working, or what
your customers think of your present operation.
Dollar sales per customer is also very important. Keep a record of it.
See what you can do to improve it. If it slips, figure out why, and what
you can do to turn it around.
EFFICIENT SELLING . This boils down to efficient labor utilization.
Labor is the second most important cost in most markets, after the cost of
the goods to be sold. It may range from 10 to 30 per cent or more of the
gross sales. Efficient labor utilization allows you to:
1. Handle more customers on peak days. In this business you often
have to "make hay while the sun shines." You have the product at harvest
time, the weather is good, customers come, and if you don't make as many
sales as possible at that time, then the opportunity is lost forever.
2. Reduce labor required to operate in slow periods without reducing
the quality of service offered. If a market is not carefully designed, slow
periods can be the most inefficient in terms of labor utilization and
selling efficiency. Either you have clerks twiddling their thumbs and
sitting on their hands, or the customer comes in, can't find anyone to wait
on her, and walks out disappointed at having wasted her time even coming to
the market.
3. Efficient labor utilization also allows clerks to spend more time
serving customers; that is, finding out what they want, figuring out how to
provide it for them, and talking with them; and less time "pushing products
and building biceps."
One big advantage of direct marketing is that the customers can tell
us, the producers, what they like or don't like, and we can respond accord-
ingly. There are no middlemen involved to get these signals confused and
127
fouled up. So if we can handle the product more efficiently, then we'll
have more time to deal with customers on a personal basis, and be less tired
and more agreeable with them.
CUSTOMER BEHAVIOR
Let's take a look at customer behavior, which research has shown
affects sales per customer in roadside markets.
Slow and Soothe — Consider the customers as they arrive at your
market. The urban customer in particular may have been fighting traffic for
a period of time. He or she is in "the rat race." Many women in the rat
race nowadays are "living in the fast lane." They manage to whip their cars
out of the four-lane highway and into your parking lot without accident,
turn off the ignition, take a deep sigh of relief and then "hot foot it"
toward the entrance door about as fast as they can walk without breaking
into a run. I call this "the race horse effect." The adrenalin is flowing,
and in addition they have considerable physical momentum which just keeps
them going "full stem ahead, and damn the torpedos." I observed the people
entering one market and noticed that most of them had so much momentum that
they were half the length of the market before they slowed down and started
looking at the merchandise.
So step one is to slow the customer down, physically, and to calm them
down psychologically. Such subtle things as a slight upgrade toward the
entrance door, a change of direction on entering, slightly dimmer lights as
they enter the market, and a change in aisle width can help out the physical
speed.
Calming the customer psychologically is also desirable. A warm welcome
greeting by a clerk is a good start. Lighting and decor can also be used to
calm the person, and of course sound has a great effect. A quiet market, or
one with gentle background music, is a tremendous relief after the sounds or
rushing traffic and honking horns.
The Shopper-Stopper — Step two in the layout is a shopper-stopper, or
what I call the irresistible pocketbook opener. This can be a seasonal
product, but it has to be something £o good, and so popular that most
customers just can't pass it up. The idea is that it commits the customer,
at that point, to going through the checkout. So that from there on, they
are going to be willing to buy other items as they go along.
Some people say you should pull your customer through the store by
placing the piece de resistance at the far end of the layout. I don't agree
for direct markets:
1. If a new customer doesn't see an item of interest within a few feet
of the door, she may well turn around and walk out, never to come back.
First impressions are lasting!
2. If the customers continue though the market, they may see items of
interest, but not of great enough interest to make it worth their while to
go through the checkout just for that item alone. So they leave that item
on the shelf, and even if they decide to buy something farther on, they are
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not likely to come back for a mildly appealing item once they have passed
it.
3. The customer who knows the produce she wants is always at the far
end of the store may make a beeline for it, ignoring everything in between.
So 50 percent of her trip through the market has been a waste as far as
attempting to show her other items, because she just wasn't even considering
any other item on the way in.
4. Only after the customer has gotten what she came for and cleared
her mind of concern about those items, is her mind free to consider other
purchases — things which would be nice, but not as necessary as those she
came to buy. Thus the layout should reflect the way the customer thinks —
put first things first in the layout, as the customer views them, and they
will go on to buy more than just those few things which were on the top of
their minds.
Some grocery store customers use a shopping list. Most roadside market
customers do not. The layout of your market can help customers think about
what their families would like to eat for appetizers, main courses,
desserts, school lunches, snacks, parties, breakfasts, and so forth. So
that brings us to step three.
Departmentalize -- Put merchandise of a like nature in the same general
area. This helps the customer compare and consider items more easily. Here
is a possible listing of "departments".
1. Desserts including dessert vegetables like melons. Many of these
items have the appeal of requiring very little preparation other than
cleaning, cutting, and serving.
2. Salads. Many marketers have tried offering salad greens and have
given it up as a bad job because of low turnover, and the fact that the
greens wilt and look bad before they can be sold. I'll have a lot more to
say about this in my talk on "Display and Maintenance of Quality". But the
point I'd make here is that salad greens are used by a lot of people. Good
salad items may well induce people to come, and they may buy other things as
well, so I would not leave the salad market to the chain stores by default.
3. Cooking vegetables are another like group of items, and should be
displayed together so the customers can compare turnips with parsnips,
cabbage with cauliflower, and so forth, and decide which they think their
families would like best.
4. Bakery items. Another category to put by itself, usually after the
customer have considered the produce items.
5. Dairy items. A number of marketers are using milk as a leader to
bring customers in. Milk makes a very good leader because it is bulky and
perishable. Any family with children has to buy it two or three times a
week. So this brings those customers into the store frequently, and of
course since they have children, they are buying more of all kinds of foods
than a single person or couple.
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6. Flowers, decorations and other luxury items are best left toward
the end of the layout , after the customers have cleared their minds of the
things they came for and are ready to consider perhaps a centerpiece for the
table, or dried flowers that they can arrange.
The Layout as a Bidding Process — We want the customer to buy as much
of each item, and thus spend as much as she is willing to. So offer the
best quality, and the biggest volume packs at the beginning of the layout.
Usually these are also the most economical in terms of the cost per unit for
a given quality. Thus the shopper who comes in wanting a half bushel of
apples can pick up a 20-pound bag and be satisfied as she shops through the
rest of the store. If you offer smaller items first, the customer may well
pick up a half-peck bag of apples at the beginning of the layout, thinking
that they look nice. But then as she finds that the half-bushel bag has the
same quality, but is more economical, she will take the half-bushel bag and
leave the half-peck bag in its place. So the display soon becomes hope-
lessly mixed up and jumbled, and thus requires a lot of labor to cart the
misplaced packages back to where they belong.
Not all customers will do this, of course. Some are too polite to put
back what they have already picked up from the shelf, so they just won't
spend as much as they would have been willing to. But enough customers will
trade packages to turn a neat and tidy display into a disorganized mess in a
amazingly short time.
Related and Impulse Items — We've already discussed "demand items,"
those which bring the customer to your market. We also have related and
impulse items. Related items would be salad dressing to go along with the
salad greens, or popcorn or doughnuts to go along with the cider. The
related items should be displayed immediately following the item to which
they relate, so the product automatically suggests itself to the customers
as they move though the layout.
Impulse items are those which the customer never had in mind buying and
so are at best left to the end of the layout where his or her mind is clear
of the items they came seeking. Impulse items might be candies, jellies and
jams, flowers, gifts and so forth.
Customer Convenience — This equals shopping carts. I can hear people
muttering to themselves, "I am not going to have any blankety-blank shopping
carts in my market!" Well, maybe not, but just consider these facts.
"In-hands" purchases, that is what the customers can carry in their two
hands to the checkout, usually amount to $2 to $3 for vegetables, and maybe
$6 to $8 per customer for apples and other large volume items.
Offering customers baskets that they can carry over their arms is
helpful for small items like vegetables. Baskets may increase the average
sale to $5 to $6 per customer. But the weight soon becomes a limiting
factor with large items, so even with the baskets, $10 is about the most you
can expect the customers to buy.
With shopping carts, in a vegetable market with a reasonably good
selection of products, a $10 to $12 order is not uncommon, and if you have a
wider selection of merchandise and higher value items such as apples,
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cheeses and so forth, $50, $75 and even $100 orders are entirely possible.
With the hands-only purchaser such an order size would be highly unlikely.
Now for those of you who hate shopping carts, I'm going to give some
arguments against them!
1. One is the "chrome-plated argument." They look too super-
marketish." All I can say is, customers don't seem to mind, and they do
increase sales per customer. But if you don't like the chrome-plated super-
market look, you can build your own carts that look as "down-on-the-f arm" as
you could ask for.
2. "They cost. They're expensive." That is true. New, they cost
about $100 to $150 each. Used carts can often be obtained for much less,
but be sure that the wheels are in good condition. That's the important
part of a shopping cart.
New or used, shopping carts are one of the best investments you can
make. In fact the increase in sales per customer from 25 or 30 customers
will completely repay the initial cost of a cart, and that cart will
continue to do the same job for years to come.
3. "I don't want my market all banged up by carts." Bumper strips are
a relatively inexpensive answer to that problem. It's worth investing a bit
in the market to be able to obtain the payoff which carts can provide.
4. "My market isn't designed for carts." This is a common problem.
For carts to be used effectively, you need:
a. A good assortment of complementary products.
b. Adequate aisle and door widths.
c. Smooth level floors. Short ramps can be tolerated, but are not
desirable.
d. Checkouts designed to accomodate the type of carts to be used.
e. Means to help customers carry out large orders.
1) A paved parking lot so customers can use shopping carts to
carry their own orders, or
2) Large-wheeled carryout carts.
The potential payoff for shopping carts is so great it is worth consid-
erable effort and some investment to adapt your market so it will accommo-
date shopping carts. Certainly any new market or major renovation should be
designed with shopping carts in mind.
Clerk Convenience -- This involves having displays which are convenient
for the clerk to restock, and having restocking methods which are appropri-
ate for the size of product, and package, and the volume of sales antici-
pated. Small, low-volume sellers might well be restocked manually, one-at-
a-tirae. For salad items, it's usually better to have the items on trays,
and then the entire tray can be placed on display. Tray carts facilitate
carrying a large volume of such items from the cooler to the display at one
time,
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For very large volume sellers such as apples or potatoes, various
pallet-display techniques are helpful, especially in markets where the sales
volume is high, and restocking with manual procedures would be an almost
continual operation, and where out-of-stock situations might develop quickly
and bottleneck the entire market with customers waiting for merchandise.
CALCULATING CAPACITIES
This gets us into determining the need for parking spaces, display
space item-by-item for the different items during a given season (and
repeating the operation for the next season), and then determining the type
of display, and the linear feet of display space required, the restocking
frequency, and so forth.
1. Checkouts — how many will be needed, and how much space will be
required? This is an oft neglected area. Unfortunately checkouts occupy a
lot of space. Many people seem to view them as non-productive — a waste of
space, and thus try to confine them to as little space as possible. You
should keep in mind, though, that this is where the money comes in, and that
customers can become quite irritated by inefficient or insufficient check-
outs and long lines.
2. Coolers. Do you need a cooler to store an entire crop of apples,
or are you "feeding the market" on a hand-to-mouth basis. What kinds of
coolers will you need— a wet cooler at 32 degrees or a dry cooler at 50
degrees? A dairy cooler? How wide and deep should the cooler be? This can
be determined by how many different kind of products you will be storing in
the cooler at one time, and thus how many access fronts will you need. Will
you need a receiving dock or a pad?
3. Common storage is often disorganized and inefficient unless care-
fully planned for access and good utilization of the cubic space available.
Where will store supplies be stored? What jobs are going to be done in the
work area, and what kinds of washing, grading, packaging equipment or trim
stations will you need to accomplish these tasks efficiently?
4. How many restrooms and lockers for employees' personal belongings? ^
Do they need a lunch room? Do you need an office?
For beginners it is very difficult to estimate some of these capaci-
ties. Even for the experienced marketer, it can be a tedious task. Many
are tempted to skip this step, call in a builder, look at his plans and pick
one that looks nice.
Believe me, it is worth the time and effort it takes to try to make
good estimates, so your market will have the capacities it needs throughout,
and so that it will be a balanced market without bottlenecks or wasted
space. It is certainly a lot quicker and easier to do this kind of planning
on paper than to tear out concrete and 2 x 4s.
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Lay It All Out to Scale . Keep in mind your major objectives:
1. Customer flow to encourage large sales per customer, and
2. Efficient labor utilization
Don't be afraid to change things around a bit. Evaluate each revised floor
plan in light of the desired objectives and criteria. Run through it as a
customer would. Run through it again as your employees would during a busy
time; and once more during a slack period. How many people would be needed
to man the market during each of those times? Keep in mind also the desira-
bility of flexibility ;
a. For seasonal changes in product type and volume.
b. For long run changes in product type; a large increase
in bedding plants and nursery items, for example.
c. For expansion of existing enterprises as they prove
profitable, or the elimination of some items and
replacement with others.
Consider you future needs as well. What if you want to add a bakery?
Where would you put the displays? And where would the work area and ovens
be located?
Determine Overall Dimensions . With the various pieces in place, deter-
mine the dimensions of the building. How wide should it be? How long?
Where can supporting posts be tolerated, and where should a free span be
specified? Generally increments of 20 feet seem to work out best for most
markets, though for some layouts another five or six feet may be necessary.
Pole-type buildings with trussed rafters offering a free span of up to
60 feet are available at reasonable cost. When you get beyond 60 feet the
cost per square foot of floor space rises astronomically.
Plan for Utilities . Where will the electrical service entrance be
located? Where do you need lights and where should the switches be?
Refrigeration, heating, cooling, ventilation, water supply and heating,
sewer or septic system, drainage; all need to be considered along with
refuse and garbage disposal, service drives, docks, pads, and snow removal.
Site Factors . Consider here the prevailing wind, the direction of the
building with respect to the sun, the view which customers will see when
approaching from the highway, and again when approaching from the parking
lot. The type of soil and the drainage opportunities provided by the
terrain are also important.
DECOR AND STYLE
This is one of the real "fun things" about a market, and thus one of
things that many people like to consider first. You might call this setting
the mood for the market, both in terms of customers buying, and clerks and
others who work at the market. But if too much emphasis is given to style
and decor early in the planting, it may control the decision about the shape
of the building, and thus limit operational efficiency.
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So while I consider decor and style an important factor, I have put it
near the end of the planning process because we don't want it to "hamstring"
the market's operational efficiency.
Noise Control — The use of mood music, white noise, etc. goes along
with setting the mood for buying. The distance from the highway has rela-
tively little effect on noise. Other factors are far more important, such
as plantings in between and the type of construction used for the walls
facing the highway. Airports nearby present an especially difficult problem
in noise control. Mood music can help to screen out the annoying rush of
traffic noises outside.
Color — Colors have definite effects, not only upon customers and
clerks, but on the way the produce looks. I remember working with one
marketer who had difficulty displaying produce next to a green wall. The
light reflected from the green wall made any red product look muddy and
unappealing. Painting the wall a neutral beige color eliminated this
problem.
Style -- The overall style of your market is certainly something to
consider. This can range from ultra-modern, to colonial, to rustic. What
sort of an image do you want to project — clean, rustic, simple, well
organized; probably not extragravant , expensive or ostentatious. Most
marketers can find a wide variety of styles and decors which will appeal to
them, their employees and their customers.
Two areas in decor deserve special attention. One is the entrance
because this gives the first impression the customer gets of your market,
and the second is the floor, because customers look at floors more than they
do at the ceiling, and a dirty floor can turn off a customer faster than
cobwebs in the rafters.
COSTS
Coming to grips with realities . Figures quoted by builders for a basic
building may seem quite affordable. By the time you've included insulation,
ventilation, floors, drains, electrical and lighting fixtures, refrigera-
tion, cold storages, perhaps finishing off the inside walls, restrooms,
display and checkout equipment, and perhaps an office, you'll find as a rule
that a market, ready-to-open, costs almost as much per square foot as new
residential construction in your area.
Of course you may be able to save some by putting up the building or
finishing off the market yourself. You may decide to postpone or scale back
your plans to what you feel you can afford. But I remember the comments of
one Indiana marketer who built his market piecemeal. He said the market
really didn't begin to pay for itself until it was all up and fully
equipped. "We would have been money ahead to borrow the money, have a
contractor finish it, and have it earning money for us that much sooner.
What's more, we could have concentrated our attention on growing and
marketing instead of building." Much food for thought in his remarks!
YOU AND YOUR MARKET
Your market is a tool, like a scythe or an axe. The scythe or axe are
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very personal tools. Those who have ever become personally acquainted with
them will know that a scythe with just the right bend in the handle and of
just the right length can be a very efficient tool. An axe of just the
right weight and balance can make woodcutting almost a pleasure.
The same holds for the roadside market. The building is the marketer's
tool. If it works efficiently and is a pleasant, comfortable place in which
to work, it can make his job and that of his employees a pleasure. And this
attitude will carry though to the customers. But if the building is
cramped, inconvenient, drafty, hard to clean, or unprofitable, the manager
and his employees will soon come to hate it, and everything about it,
including the customers.
It really pays to think long and hard about a building in which you are
going to be spending 8, 10 or 12 hours a day, day after day. Don't jump at
the first "pretty face" the builder shows you. In this business, verily,
"Handsome is as handsome does!"
Fortunately this is one instance in which you can have your cake and
eat it too. First plan your market so that it operates as you want it, and
it will be a joy to you forever. Then add whatever decor you like, and it
will be a pleasure to behold as well.
I simply can not stress too much the importance of first planning the
operation, and then the decor.
I have a few slides of various markets which I'd like to show you.
This is a beginner. Jack Moore, in his first-year market on Route 15-A
near Rochester. This route is a four-lane highway with an average daily
traffic count of 14,000 vehicles. Jack is now in the process of building a
much larger market to accomodate the potential sales at this site. I think
this first-year market served its purpose in showing him that there was a
potential, and also provided him with some marketing experience at a miminum
investment. If he and his wife had discovered they just didn't like
roadside marketing, they could have pulled out without incurring a great
loss
.
This market belongs to Richard Tice in New Jersey. He had the misfor-
tune of having his old market burn down, but in retrospect he may view that
as a blessing in disguise, for his new market is far more efficient than the
old one ever could have been.
As you can see, one of the big problems was handling the crunch of
traffic on the Saturday or Sunday afternoons in the fall. It is not at all
uncommon for 4,000 cars to come and go at this market on a busy day, so he
needed a method of restocking, and a method of checking customers out which
would handle this tremendous volume.
Now I'd like to show you a variety of markets, just to give you an idea
of the tremendous spectrum of decor which is available to choose from. Any
of these decors could be used with almost any building design, so again I
stress the importance of planning your operation first, and then planning
the decor.
Roger Powers' market near Rochester is a genuine log cabin. It is in
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a rather park-like setting with many shade trees around, and looks very
tasteful in that environment.
Red Jacket Fruit Farms uses a modern pole-type building with red steel
siding and white trim. In Central New York where his market is located, it
reflects the business-like and up-to-date technology being used on most
farms in that area.
Here's a market in Rhode Island which mirrors the simple New England
style of architecture. The weatherbeaten wood siding has just a touch of
red trim to brighten it a bit. The flowers out front add a splash of color
— a very nice touch. And the flag pole serves as a patriotic landmark
which no zoning board in its right mind could deny.
A number of people have been interested in designing a market which
looks like a barn, and invariably they think of the gambrel roof barn, even
though gable roof barns date back much farther. I think they're right
though; the general public considers the gambrel roof barn as the symbol of
American agriculture. However the gambrel roofed building can be an
expensive design, and unles you have an intention of using the space over-
head as living quarters or renting out office space, you might want to
consider long and hard before going to a gambrel roof.
Here's an alternative that I think is very attractive. It is actually
a veternary clinic, but it emulates the lines and fenestration of some of
the Pennyslvania Dutch barns.
From these examples I think you can see that a wide range of styles and
decor can be used to lend an individual and unique touch to your market.
There's no doubt that some markets have succeeded in some degree in
spite of poor or incomplete planning. Perhaps the operator was shot full of
luck, or on a very productive site where, if he did anything at all, he was
bound to have some measure of success. But intelligent planning can't help
but improve your chances.
I'm firmly convinced, as it states on my business card, that
"Successful marketing is more than good luck." ^
Ransom Blakeley is a Marketing Consultant from Dryden, NY. This was
presented at the 1985 Illinois Fruit and Vegetable Growers Convention.
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EXHIBITORS AT THE 1985 ILLINOIS FRUIT AND VEGETABLE
GROWERS CONVENTION AND TRADE SHOW
We gratefully acknowledge the assistance of the following exhibitors for
their continued support of the Convention,
AARGUS POLY BAG CO.
Douglas N. Gronau, 519 Forest View Road, Lindenhurst, IL 60046
312-356-3341
ABBOTT & COBB, INC.
I. J. Breber, P.O. Box 307, Feastervi He, PA 19047 215-245-6666
GEORGE F. ACKERMAN CO.
Sandy Stahl, P.O. Box 157, Curtice, OH 43412 419-836-7735
ADI DISTRIBUIORS, INC.
Ken Wagner, 430 W. Carmel Drive, Carmel, IN 46032 317-844-8221
AGRI-PACK DIVISION, LIBERTY CARTON CO.
Carl Sylvester, 870 Louisiana Ave., Minneapolis, MN 55426
612-540-9615
AGRI SEED & CHEMICAL CORP.
Pat Barber, 850 Dryden Road, Metamora, MI 48455, 313-678-2206
AGTEC DIVISION OF AG-CHEM EQUIPMENT CO., INC.
Jay Molter, 4900 Viking Drive, Minneapolis, MN 55435 612-835-2476
AHRENS STRAWBERRY NURSERY
Philip Ahrens, R.R. 1, Huntingburg, IN 47542 811-683-3055
A & L AGRICULTURAL LABORATORIES
Walter Barrett, 5011 Decatur Road, Fort Wayne, IN 46806 219-456-3545
ALllED FASTENER CORP.
Thomas Pabich, 133 N. 25th Ave., Melrose Park, IL 60521 312-345-0063
ALTON IRRIGATION CO.
Richard Alton, 8096 Luther Road, Rock Falls, IL 61071 815-438-2730
ALTON PACKAGING CORP.
Tim Rupp, 721 Taylor Ave. , Godrey, IL 62035 618-466-6552
AMKO AGRI-PRODUCTS/RAIN CONTROL, INC.
Mark Amsler, 123 W. Main, Hudson, MI 49247 517-448-3651
ANDERSON BOX CO.
Ed Mussman, Park Fletcher Station, P.O. Box 41264, Indianapolis, IN
46241 317-248-8086
APPLACRES
Thommie Engler, R. 11, Box 288A, Bedford, IN 47421 812-279-9722
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ARCHER DANIELS MIDLAND CO., HYDROFARM DIVISION
Jerry D'Amore, 4310 Faries Parkway, Decatur, IL 62525 217-424-5737
ASGROW SEED CO.
Charles Kellara, P.O. Box 1039, Mechanicsburg, PA 17055 717-766-7608
OFFICE OF THE ATTORNEY GENERAL
R. E. Brinkmeier, 500 S. 2nd Street, Springfield, IL 62706
217-782-9092
AUrOMATIC EQUIP. MFG. CO.
Jay Hesse, R.R. 3, Box P, Pender, NE 68047 402-385-3051
BASF WYANDOTTE CORP.
Andy Kerner, R.R. , Vandalia, IL 62471 618-283-4791
BEFCO, INC.
Tony Matthews, P.O. Box 6036, Rocky Mount, NC 27801 919-977-9920
BLUE RIBBON PRODUCTS
Ken Zinmerraan, P.O. Box 56, Craigville, IN 46731 219-565-3212
P. A. BONVALLET'S SONS, INC.
Gil Bonvallet, R.R. 1, Box 160, St. Anne, IL 60964 815-427-8222
BRASWELL FOOD CO.
Roeder Kinkel, Box 485, Statesboro, GA 30458 912-264-6191
BRINLY-HARDY CO. , INC.
George Wickenhauser , 2016 N. Warehouse Rd. , Normal, IL 61761
309-452-3525
CENTRAL STATES DIVERSIFIED, INC.
Nancy Headrick, 9322 Manchester Road, St. Louis, MO 63119
314-961-4300
COLE CHEMICAL SUPPLY
Dean Roy, 107 E. 2nd Ave., Rochelle, IL 61068 815-562-5541
CORDAGE PACKAGING
Steve Mancione, 8112 W. Thomas Street, Apt. 3, Justice, IL 60458
312-496-3152
CROP PRO-TECH, INC.
David Harms, 33 W. Bailey Rd.
,
NaperviUe, IL 60565 312-420-2999
CSI CHEMICAL CORP.
Thomas Carpenter, Box 39, Bondurant, lA 50035 515-967-4297
DAISY FARMS
David Daisy, 28603 Wilson Drive, Dowagiac, MI 49047 616-782-9490
DEGRANDCHAMP' S BLUEBERRY FARMS, INC.
Michael Degrandchamp , 15037 77th Street, South Haven, MI 49090
616-637-3915
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DUPONT CO.
Anne Davidge, 1007 Market Street, MCD, N-2425, Wilmington, DE 19898
302-774-3510
DURAND WAYLAND INC.
Jody Jackson, 1227 Royal Oak Drive, Winter Springs, FL 32708
305-365-2671
ECKMANN IRRIGATION & EQUIPMENT
Victor Eckmann, 3600 Fairmont Ave., CoUinsvi He, IL 62234
618-344-4134
EDGECOMBE AGRI-TECH
Donna Dash, 2560 Federal Drive, Suite 703, Decatur, IL 62526
217-875-^693
ELECTRO-SPRAY MFG.
,
INC.
Weldon Garrison, 6500 N.W. 42nd Street, Lincoln, NE 68524
402-470-2685
FERRY-MORSE SEED CO.
David Suminski, P.O. Box 431, Orchard Park, NY 14127 715-662-9301
FMC CORP. , AGRICULTURAL CHEMICALS
Richard Crowell, P.O. Box 154, Carbondale, IL 62901 618-549-3880
FMC CORP., AGRICULTURAL MACHINERY
Wendell Moss, 5601 E. Highland, Jonesboro, AR 72401 501-935-1970
FOUR STAR, INC.
J. B. Jones, Box 97, College Grove, TN 37046 615-395-4264
FRUIT GROWERS PACKAGE CO.
Carl Kubicek, Box 261, Paw Paw, MI 49079 616-657-5165
GOLD MEDAL PRODUCTS CO.
Jack Cordaro, 4004 Tugwell Drive, Franklin Park, IL 60131
312-678-8050
GOODNATURE PRODUCTS
Dale Wettlaufer/Brian Warden, P.O. Box 233, East Aurora, NY 14052
716-655-1424
GROWER EQUIPMENT & SUPPLY CO.
Gerald DeBruyne, Route 120, Grayslake, IL 60030 312-233-3100
GROWER SERVICE INC.
James Wallace, P.O. Box 3025, Terre Haute, IN 47803 812-234-4404
GUY FARM MACHINERY CO. , INC.
Clyde Morter, P.O. Box 5, Woodstock, IL 60098 815-338-0600
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HANCOR INC.
Debbie Bell/Phil Noakes, P.O. Box 1047, Findley, OH 45839
419-422-6521, ext. 258
HARRIS MORAN SEED CO., INC.
Gerald Ziegler, 607 S. Highland Ave., Champaign, IL 61821
217-352-5542
HENDRIX & DAIL, INC.
Mark HoUis, 8705 Old Town W. Drive #3, Indianapolis, IN 46260
317-848-0066
HESS & ASSOCIATES
Merle E. Hess, 140 Fleshman Mill Road, New Oxford, PA 17350
717-624-8018
HILLTOP ORCHARDS & NURSERIES, INC.
Mike McDonough, Route 2, Box 143, Hartford, MI 49057 616-621-3135
A. H. HUMMERT SEED CO.
Pete Hummert, 2746 Chouteau Ave., St. Louis, MO 63103 314-771-0646
I.C.I. AMERICAS, INC.
Doug Mills, 3604 South Duncan Road, Champaign, IL 61821 317-872-5052
ILLINOIS APPLE & PEACH MARKETING BOARD LTD.
Tom Range, R.R. 1, Box 55, Belleville, IL 62221 618-233-4059
ILLINOIS DEPARTMENT OF AGRICULTURE DIVISION OF MARKETING
Lee Rife, State Fairgrounds, Springfield, IL 62706 217-782-2172
ILLINOIS DEPARTMENT OF LABOR
OUiver Taylor, 230 E. Dearborn, Chicago, IL 312-353-3522
ILLINOIS DEPARTMENT OF PUBLIC HEALTH
Norman Freeman, 535 W. Jefferson, Springfield, IL 62706 217-782-4977
ILLINOIS FRUIT GROWERS EXCHANGE
T. Jay Boyd, P.O. Box 438, Cobden, IL 62920 618-893-2194
ILLINOIS WOMEN FOR AGRICULTURE
Donna Woodrow, R.R. 1, Box 274, Green Valley, IL 61534 309-352-3163
ILLINOIS VEGETABLE GROWERS ASSOCIATION
Henry Boi, 17510 Garden Valley Road, Woodstock, IL 60098 815-568-7023
INDIANA IRRIGATION CO. , INC.
Jack Laymon, Box 3, Onward, IN 46967 219-626-3398
INTERNATIONAL PAPER CO.
R. F. Arthur, 635 Northwest Ave., Northlake, IL 60164 312-562-6900
JOHNSONVILLE FARM CENTER
David Flexter, Route 1, Johnsonvi lie, IL 62850 618-835-2654
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KEN-BAR INC.
Peter Kohm, 24 Gould Street, Reading, MA 01867 617-944-0003
KIMBERLY-CLARK CORP.
Ron Williams, 1400 Holcomb Bridge Road, Roswell, GA 30076
404-587-8090
LYONS SAFETY INC.
Jim Champion, 6110 N. Flint Road, Milwaukee, WI 53209, 414-228-8900
MAKIELSKI BERRY FARM & NURSERY
Carl Makielski, 7130 Piatt Road, Ypsilanti, MI 48197 313-434-3673
MERCK & CO. , INC.
R. W. Sholtis, 1310 Jane Drive, Gillespie, IL 62033 217-839-2529
MICHIGAN ORCHARD SUPPLY CO.
John Hadaway, P.O. Box 321, South Haven, MI 49090 616-637-1111
MIDWEST CYTOZYME, INC.
James Miller, P.O. Box 156, Erie, IL 61250 309-659-7773
MILLER CHEMICAL & FERTILIZER CORP.
T. E. Whitmore, 620 Clinton Street, Kalamazoo, MI 49001 616-385-4606
MOBAY CHEMICAL CORP.
Mark Stivers, R.R. 3, Box 363, Murphysboro, IL 62966 618-687-1826
MONSANTO
Darrel Steiner, 1900 E. Eldorado, Decatur, IL 62521 217-428-5515
NEOGEN FOOD TECH
Brenda Collins/Linda Mcintosh, 4245 Okeraos Road, Okemos, MI 48864
517-349-9162
NEW DAY ENTERPRISES
- Bob Clausen, P.O. Box 244, Oconomowoc, WI 53066 414-567-5135
NED' S CONTAINERS
Ned Stilwell, 1509 N. Front Street, Niles, MI 49120 616-683-7698
NOR-AM CHEMICAL CO.
Robert Conley, 202 E. 4th Street, Rochester, MI 48063 313-656-1000
PACKAGING CORP. OF AMERICA
Tom Yapp, 1603 Orrington, Evanston, IL 60204 312-492-6956
PACKAGE RESEARCH LABORATORY
Norb Riley, 2406 Shooting Park Road, Peru, IL 61354 815-223-7700
PENWALT AGCHEM
Bill Smith, P.O. Box 6243, Peoria, IL 61604 309-685-5529
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PLANTS OF RUSKIN, INC.
Dick Barrett, P.O. Box 994, Ruskin, FL 33570 813-645-2528
PLUMMER SUPPLY INC.
Cal Plummer, P.O. Box 177, Bradley, MI 49311 616-792-2215
POLANAR FARMS
Hank Milstein, 1100 Evergreen Road, Yardley, PA 19067
PRECISION LABORATORIES, INC.
James Wohlner, P.O. Box 127, Northbrook, IL 60062 312-498-0800
RAMSEY MACHINERY, INC.
G. G. Neil, 487 Brunkin Road, Salinas, CA 93909 418-422-6429
REESER ROPE-WICKS
Marie Reeser, Route 1, Box 79, Weldon, IL 61882 217-736-2271
AL RETZER SERVICE
Bryan Dirks, Route 1, Michael, IL 62065 618-232-1100
RILEY'S SEASONING & SPICES
Wayne Riley, R.R. 3, Box 17, GriggsviUe, IL 62340 217-833-2207
MARTIN RISPENS & SON SEEDS
Howard Rispens, P.O. Box 5, Lansing, IL 60438 312-474-0241
ROHM & HAAS CO.
Mike Sorensen, 233 Glasgow Drive, Springfield, IL 62702 217-787-9020
SHELL CHEMICAL CO.
R. E. Widiger, 500 Northwest Plaza, Suite 1000, St. Ann, MO. 63074
314-298-4257
SIEGERS SEED CO.
Bob Jager, 7245 Imlay City Road, Imlay City, MI 48444 313-724-3155
SPEEDLING, INC.
Jack Nash, P.O. Box 98, Sun City, FL 33586 813-645-3284
STARK BRO'S. NURSERIES
Eileen Bolte, Louisiana, MO 63353 800-325-0611
STAUFFER CHEMICAL CO.
D. Kief, 2509 Combes Drive, Urbana, IL 61801 217-344-6492
STOKES SEEDS INC.
Frank Peter, Ridge Road, Harrow, Ontario, Canada NOR 1 GO
800-828-7566
TRIANGLE M TRACTORS
Mark Mahan, Old 41 North, Morocco, IN 47963 219-285-2377
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T-SYSTEMS CORP.
Nicola Taylor, 8960 Carroll Way, San Diego, CA 92121 619-578-1860
TUCO DIVISION OF THE UPJOHN CO.
John Turner, 7781 Fox 2C, Woodridge, IL 60517 312-985-6693
UNION CARBIDE AGRICULTURAL PRODUCTS
Gary Herzberg, 5 Candletree Drive #7, Springfield, IL 62704
217-793-1008
UNIROYAL CHEMICAL
M. R. Hammons, P.O. Box 28531, St. Louis, MO 63146 314-576-1073
UNIVERSITY OF ILLINOS COOPERATIVE EXTENSION SERVICE
William Oschwald, 1301 W. Gregory Dr., Urbana, IL 61801 217-333-2661
UNIVERSITY OF ILLINOS VOCATIONAL AGRICULTURE SERVICE
Roger Courson, 1401 S. Maryland Drive, Urbana, IL 61801 217-333-7870
U.S. DEPARTMENT OF LABOR/WAGE & HOUR DIVISION
Don McNeil, 312-793-2808
VERTAC CHEMICAL CORP.
Shelby Hinrick, 406 West Ridge Drive, Fostoria, OH 44830 419-435-5200
W.C.I. PRODUCE
John Laue, 410 Ramsey Road, Box 16, Vincennes, IN 47591 812-882-6066
WISCONSIN'S BEST RELISH CO.
John Bailek, P.O. Box 878, Twin Lakes, WI 53181 414-877-2251
ZOECON CORP.
Paul Bystrak, R.R. 2, Box 137, Berrien Springs, MI 49103 616-471-4377
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FOREWORD
The 1987 Proceedings differs from previous years. In this issue we
are recording presentations made at the three largest conventions in the
Midwest. In addition to the Illinois Fruit and Vegetable Growers' Conven-
tion held at Springfield January 13"15, 1987, papers are included from the
Indiana Horticultural Congress held in Indianapolis January 19-22, 1987,
and the Great Lakes Vegetable Growers Convention held in Lansing, Michigan
January 27-29, 1987.
All the conventions were very well attended by vegetable growers in
the three states, and many out of state growers were also registered at
each meeting.
The trade shows at each convention were well supported, with exhibi-
tors indicating considerable interest in their booths. Many sales were
made as well as information given to assist growers in the future.
Marketing was again an important aspect of the convention topics.
Aspects covered ranged from direct farm sales to shipping and to selling to
processors. Increasing attention was given to the role of the computer in
decision making and running the business of commercial vegetable growing.
This proceedings is only one of a series of publications available
from the University of Illinois for commercial vegetable growers. Details
of other publications can be obtained from:
Department of Horticulture
University of Illinois
124 Mumford Hall
1301 W. Gregory Drive
Urbana, IL 61 801
A vegetable growers newsletter is also published four times during the
year. This gives topical advice and notices of forthcoming events, such as
field days, winter schools and convention information. Information on how
to receive the Vegetable Growers Newsletter is available from: The Ag
Newsletter Service, 116 Mumford Hall, I3OI W. Gregory Drive, Urbana, IL
61801
Growers are also invited to visit research centers in their area. In
Northern Illinois contact Bill Shoemaker at the St. Charles Horticultural
Research Center, St. Charles, IL, phone (312)584-6166 or in Southern
Illinois contact Rob Call at the Dixon Springs Agricultural Research
Center, Simpson, IL, phone (618)695-2444.
Growers in Indiana should contact the Department of Horticulture,
Purdue University, West Lafayette, IN. Michigan growers should get further
information from the Department of Horticulture, Michigan State University,
East Lansing, MI,
Additional copies of this Proceedings may be obtained from the De-
partment of Horticulture, University of Illinois, for $5 each plus $1.50
for postage.
Thank you for your interest in our educational programs.
James Nancarrow
Editor of Proceedings
\
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CONSUMER DEMANDS FOR FRESH PRODUCE
IN A CHANGING MARKET
David A. Ezell
This year I am in the envious position of being
able to bring you some good news about your industry.
The information that I have for you is the most re-
cent analysis of what is happening at the consumer
level for fresh fruits and vegetables. The good
news is that roughly one-third of American consumers
are eating more fresh fruits and vegetables today
than they were a year ago.
Yes, the trend in increasing consumption of
fruits and vegetables seems to be as healthy as the
products themselves. And health has a lot to do
with it. One of the main factors behind this wel-
comed trend is the growing concern and awareness we as American consumers
have with health and nutrition. We may be helpless when it comes to under-
standing tax "simplification" in our finances or fuel injection in our auto-
mobiles, but when it comes to nutrition and making our bodies healthier,
now there's a problem that, as a consumer, we can do something about. And
it's easy. All it takes is the simple decision to eat more of the things
that are healthy for us—namely fruits and vegetables.
The Packer newspaper has just completed its latest consumer survey,
entitled Fresh Trends 198?—A Profile of Fresh Produce Consumers. The
survey is the third of its kind and was conducted during the fall of 1986.
So the information that I have for you from this survey is as fresh as the
subjects it covers.
A detailed account of the results of this survey is contained in The
Packer's 1986-8? Focus magazine, and copies of the complete survey results
are also available for a fee.
I will make an attempt to stay away from numbers and percentages, and,
instead, give you an overview of the more interesting facts The Packer
discovered about consumer trends. Completely avoiding figures is out of
the question, however, when talking about a survey. It would be like
asking a horticulturist to give a talk without his slide projector—not a
comforting thought— for the horticulturist or the audience.
To give you a brief background on the survey, it was conducted by
Market Facts Inc. of Chicago. The written survey was distributed across
the United States to get a fair geographic and demographic representation.
The person who carries the most responsibility for grocery shopping in a
household was asked to fill out the 12-page survey, and 1,285 persons re-
turned the form in usable condition.
The survey was divided into different categories and covered such
topics as: fresh fruit and vegetable consumption; consumers' interest in
nutrition; their perception of fruits and vegetables; their preference for
brands and growing areas; and their feelings toward the use of chemicals
and irradiation. I will try and tell you a little about what The Packer
learned in each of these areas.
The survey showed that 36 percent of us are eating more fresh fruit
than we were 12 months ago and 27 percent of us have increased our vegeta-
ble intake during the same period.
More than half of us are eating at least the same amount of fruit, and
only a handful—5 percent—are eating less than we were a year ago. This
means that more than 90 percent of consumers believe they ate as much or
more fruit in the past year - not bad eh.
On the vegetable side, 67 percent of us said that we or our households
are eating the same amount of vegetables as a year earlier. Combine this
with the 27 percent of us who increased our vegetable intake, and this
means that more than 9 out of 10 of us are eating the same or increasing
the amount of vegetables we eat.
Now let's look at some of the reasons why fruits and vegetables are
enjoying this popularity. By looking at the figures it's easy to see the
importance nutrition plays. Of those of us who said we increased consump-
tion of vegetables, 80 percent listed concern about nutrition as one of the
reasons we're eating more. Eating more for snacks was the most often rea-
son listed for increased fruit consumption.
A nearly equal group listed more concern about a well-balanced diet as
a reason for increasing fruit consumption. This was followed by more con-
cern about nutrition and greater concern about calories. Other factors, in
decreasing order of mention were: that fresh fruit is a good value for the
money, 48 percent; that more fresh fruit is being eaten in salads, 35 per-
cent; that there are better quality fresh fruits available, 35 percent;
that there are more kinds of fresh fruits available, 33 percent; and that
new fruits of preference have been discovered in the retail produce depart-
ment
,
22 percent.
Those of us who are younger enjoy fruit more as a snack than as a
means to a balanced diet, while those of us who are 60 and older would
rather use fruit to make sure we're getting the recommended daily doses of
nutrition. Also, a larger percentage of us who fall into the 60 and over
age group like fruits in salads. We also like the fact that there is a
larger selection and that quality is better. This is more important to
those of us 60 and older than it is to those of us who are younger.
Snack time is definitely the most common time for eating fresh fruits.
This fact turned up when The Packer asked respondents to list their favor-
ite time for eating fruits. Among breakfast, lunch, dinner and snacks,
snack time received the highest response at 43 percent. Lunch time was
next with 22 percent, followed by breakfast at 20 percent and dinner at 14
percent
.
Those of us 60 and older prefer to eat our fruit at breakfast. While
the breakfast/fruit combination is still popular among younger consumers,
it evidently becomes more popular as we get older.
As for the most popular fruits for snacking, bananas and apples were
neck and neck for the number one position. These two stars of the produce
department are followed by seedless grapes. And from that point, the popu-
larity pole followed in the order of oranges, peaches, watermelon, straw-
berries, pears, nectarines, plums, seeded grapes and finally tangerines.
The most common items that were written in by respondents in the survey
were cantaloupe and grapefruit.
Another note is that upper income families show a preference for
apples over bananas as a snack food. And women enjoy apples as a snack
more than men do. The most common fruit of several mentioned for baking in
pies and cakes is apples. Anything next to motherhood is going to win by
association. These were followed by peaches, blueberries, strawberries,
bananas, and pineapples.
As consumers, we are making more first time purchases in the produce
department. During the last year, more of us bought kiwifruit than any
other fruit for the first time. After kiwifruit it was mangos, papayas.
Granny Smith apples, blueberries and avocados.
In vegetables, you remember the reason most often listed for increas-
ing consumption was concern with a well-balanced diet. Two other diet re-
lated concerns also were mentioned frequently—nutrition and calories.
Most of us prefer our fresh vegetables at the evening meal—62 percent,
Lunch was the next most popular time, at 22 percent, followed by snacks, 11
percent and breakfast, 4 percent.
The Packer also wanted to know how people preferred their vegetables—
raw or cooked. Of 10 different vegetables, spinach and cauliflower scored
high in the uncooked category. Thirty-one percent of all respondents said
they normally ate cauliflower raw, while 19 percent said they preferred
spinach uncooked. Those in higher income groups generally prefer raw to
cooked cauliflower more than those in other regions. Younger persons also
prefer raw to cooked cauliflower more than older persons.
Vegetables overwhelmingly preferred cooked were: asparagus, cited by
98 percent of respondents; broccoli, 84 percent; spinach, 80 percent; and
mushrooms, 77 percent. Uncooked cabbage was preferred by 38 percent of all
respondents and is more popular uncooked in the West (46 percent) than in
other regions. Only 31 percent of respondents in the Northeast indicated
they liked their cabbage uncooked.
Of those of us who ate a new vegetable for the first time last year,
more of us reached for various types of leaf lettuce, such as romaine, bibb
or red, more than any other item. Sweet bulb onions, such as Vidalia,
Walla Walla and others, were second behind lettuce. And these were fol-
lowed by asparagus, button-type mushrooms, cauliflower and eggplant.
There are some methods used to try and determine the life cycles of
different commodities—whether a commodity has reached its peak, is rising
or is falling. The theory is that different commodities follow the same
pattern in a life cycle, from introduction, to growth, to maturity, to de-
cline. The most profitable period is growth. The trick is to determine
which commodities are in their growth period. I believe that this list of
first-time purchases contains several items that are still in their growth
period and would be advantageous to market or to produce.
From here I would like to reemphasize nutrition. The importance of
this factor convinced The Packer to devote an entire section of the survey
to it. In the produce industry, we continue to benefit from the recogni-
tion fruits and vegetables get as significant components of a healthy diet.
It goes beyond what we eat. It's almost a fad. In cooking, we are urged
to avoid oils that are high in polysaturated fats and use vegetable oils
instead. Even my barber last week recommended that I go with a hair care
product that uses vegetable oil as a base as opposed to the one with an
animal oil base. Well that certainly made me feel better. Now if we could
only get horticultural researchers to come up with a good thirty-weight
motor oil, think how much better we could make our cars feel too.
More seriously—fiber, vitamin A and vitamin C were three things The
Packer asked consumers to rank in importance in the survey. For nutri-
tional purposes, fiber was mentioned the most often of the three. Eighty-
three percent said they had been interested in adding fiber to their diets.
Sixty-eight percent wanted more vitamin C and 38 percent wanted more
vitamin A.
Higher income households and larger households tended to show more
interest in nutritional factors. However, the vast majority of those
polled indicated they or household members were at least just as concerned
as they were a year earlier about several key dietary considerations.
Consumers were asked whether they were more concerned, just as con-
cerned, less concerned or indifferent about the calorie, cholesterol, nu-
tritional value, salt and sugar content of the foods they eat. Of these
five considerations, nutritional value was of greatest relative concern.
Ninety-one percent said they were just as concerned about that as a year
ago, and 39 percent said they were more concerned.
After nutritional value, salt and sugar received the most responses.
Fifty-one percent said they were more concerned with these. Factors that
consumers indicated they cared the least about in this category were calo-
ries and cholesterol. I would bet that five years ago this was not the
case.
For the most part, concern about nutritional value increased with age.
For instance, 85 percent of those aged 18-29 said they were either just as
concerned or more concerned about salt. That increased to 95 percent for
those aged 40-49. It decreased slightly—to 89 percent—for the 60-and-
over group. Only 41 percent of those 18-29 years of age said they were
more concerned about nutritional value. But this increased to 53 percent
for the aged groups 30-39 and 40-49. Fifty-six percent of those aged 50-59
and 64 percent of those aged 60 and over said they were more concerned now
than they were a year ago about nutritional value.
Restrictive diets seem to be more and more commonplace. Today, doc-
tors are more interested in our diets than in blood samples as a first step
to diagnose certain illnesses. And the doctor is quick to prescribe a
special diet to improve or head off an illness. Americans' eating habits
are still atrocious. To an increasing extent, we still enjoy overeating
and the resulting deprivation it takes to get back in a more desirable
shape. Results of The Packer's survey certainly prove this point.
Sixty-three percent of us have been on a diet within the past 12
months that restricts either calorie, sugar, salt or cholesterol intake—so
don't feel lonely. Calorie-restricted diets ranked the highest, followed
by salt restrictions, then sugar and then cholesterol.
Another interesting topic covered by the survey was the popularity of
branded items versus unbranded produce. What this survey revealed is that
we don't attach that much importance to brand names—or growing regions for
that matter. We continue to shop with our eyes and the best looking pro-
duce is what we end up taking home.
When asked to write in the name of brand preferences and growing area
preferences, respondents had trouble distinguishing among brand names, vari-
eties, types of commodities and growing regions. However, one indication
is that we tend to think that branded produce is more expensive.
On the basis of quality, slightly more than half of us rated branded
and nonbranded about the same, while 12 percent of us said branded was much
better and 26 percent said it was slightly better. Only 7 percent rated
branded slightly worse, and one-half of one percent rated it much worse.
The perception of brand quality was most pronounced with those aged 60
and over, and also with those aged MO
-59, than with younger consumers. A
little more than a third of us gave the edge to branded produce in terms of
taste and flavor. Fifty-nine percent of us thought branded and unbranded
were about the same when it came to taste and flavor and 6 percent thought
branded was slightly worse. When it came to appearances— an important
factor in selection— 13 percent of all respondents said branded produce was
much better, 24 percent said it was slightly better and 58 percent said it
was about the same as nonbranded. Only 4 percent rated it slightly worse.
In the fruit category, bananas, oranges and pineapples had the great-
est percentage of consumers who could correctly name a preferred brand name.
And oranges and apples had the highest number of respondents who could name
a growing area. Chiquita, Dole and Del Monte were named most frequently
for bananas— in that order.
For oranges, Sunkist was the only brand mentioned. However, some
respondents mentioned "navel", "Florida", "Valencia", "California", and
"Indian River" as an answer to the question. Dole was the favored brand of
pineapple, followed by Del Monte.
The lack of knowledge about growing areas was adequately demonstrated
by the 2 percent of respondents who said they liked their bananas grown in
the United States. However, respondents did better with apples and oranges.
Florida was the leading area picked for oranges and the state of Washing-
ton's efforts to promote its apples has paid off with consumer recognition.
In the survey, 13 percent of respondents named the state as their favorite'
region.
Similar trends in brand and growing area preference emerged with
vegetables. As with fresh fruits, the large majority of respondents in-
dicated no preference for either brands or growing areas for seven fresh
vegetables. With the exception of carrots and mushrooms, no brands, per
se, were mentioned by any of the respondents as preferred. Ccramon written
responses to the brand question were growing regions, varieties and types.
Idaho was the leading growing area mentioned—for potatoes of course.
Other responses included Maine, the United States and California. "Hcxne
grown" and "locally grown" were the two most frequent responses to the
brand name question for tomatoes. This is certain testimony to the love
affair we have for perfectly-ripe tomatoes. And we prefer them grown right
in our own backyards.
The Packer asked if consumers used country of origin labeling as a
criterion in selecting purchases. Knowing where our carrots or tomatoe.-
are produced evidently is not that important to us. However, more than half
of us believe that produce items should be labeled as far as their source.
In response to a question asking consumers to rank the importance of 13
different factors considered in selecting produce, only brand name was
ranked below origin labeling in terms of importance.
Consumers' sensitivity to certain issues was another area that The
Packer felt was worth measuring. It should come as no surprise that about
96 percent of those surveyed are at least somewhat concerned about the
presence of chemical residues in produce. Forty-two percent of those re-
sponding said they were extremely concerned, 38 percent were very concerned
and 15 percent were somewhat concerned.
When it comes to ensuring that fresh produce is safe to eat, consumers
apparently think the government and producers and marketers of fresh pro-
duce are doing a good job. The survey, however, revealed that respondents
had a little more faith that you as producers were looking out for their
safety more than the federal government.
On another topic, the survey measured respondents degree of concern
with the use of edible waxes and coatings "to polish certain fresh produce
items to enhance their appearance." The word from consumers is that
they're not crazy about the idea.
A final area of the survey covered irradiation of produce, and the
indications are that the produce industry has a massive education program
ahead of it if this process is to be accepted. More than half the respon-
dents answered that they would not buy an irradiated product until they
knew more about it. As education levels increased, consumers' acceptance
of the process was higher, the study showed.
There is a wealth of information contained in this study and although
the facts and figures seem hard to keep in order, this is information that
every grower, broker, marketer, retailer or handler of produce should at
least be familiar with.
Of the small amount of information in the study that I have gone over
here, some of the more important points for you as producers, I believe,
are: the large number of people willing to try new produce items; the
trend toward snacking foods; the lack of importance attached to brand
names; and the lack of knowledge among consumers when it comes to growing
regions. All of these facts have application in planning and decision
making for the future. How well you provide for the desires and needs of
the consumer will have a direct effect on your success or failure in the
fruit and vegetable business.
Thank you for your time.
David Ezell is Editor of The Grower , the news magazine of volume fruit and
vegetable production.
THE IMPORTANCE OF GOOD CONTAINERS FOR
FRESH FRUITS AND VEGETABLES
R. Brian How
I am convinced that the need for good wholesale and retail containers
for fresh fruits and vegetables is overlooked more frequently than almost
any other aspect of the marketing process. Containers serve many important
functions and convey many important messages. Your container is the first
thing a buyer sees, and so is the basis for the first and sometimes lasting
impression. Containers are part of the total image you create for your
firm, along with the quality of your products and the services that you
provide. Though the cost of good containers may appear to be prohibitive
in the short run, their value in the long run can be tremendous.
The container has many functions to perform. The old burlap bag
served a very useful purpose to hold together 100 pounds of potatoes, and
could carry an identifying brand and the name and address of the packer.
The sack does not adapt well to palletization nor provide much protection
for the product; also who wants to heave around 100 pounds today.
The fiberboard carton, in one size or another, is fast becoming the
preferred wholesale container today. For a loose count pack of 50 pounds
of Idaho potatoes or as a master container for 10 5-pound film bags of New
York red potatoes the carton does a good job of protecting the product,
stacks well, stands up on transit, and conveys a favorable message.
Containers need to be adapted to the product, to protect it from rough
handling, to facilitate rapid cooling, and to allow air circulation during
storage and transportation.
Most any container looks good when it is first packed, and even stacks
well on a pallet with others of the same size and shape as do these in a
California warehouse. By the time it reaches the backroom of the Illinois
or New York supermarket the conditions may have changed. From the stand-
point of wholesalers and retailers there are still too many different sizes
and kinds of wholesale containers used today. Many feel required to wrap
netting or film around pallet loads of mixed containers to keep the unit
together, but even this would be easier if containers stacked better.
For many years the United Fresh Fruit and Vegetable Association has
promoted Project MUM - Metrification. Unitization, Modularization. Lack of
progress toward use of the metric system in this country has reduced the
emphasis on the first M. The adoption of a standard pallet size of MO x 48
inches (close to 100 by 1 20 centimeters) has been largely achieved, but we
are still a long way from limiting ourselves to a set of containers that
will fit together well on a pallet.
New containers are not always essential. Banana boxes are plentiful
and serve as a good substitute for temporary storage and handling. For
deliveries to local roadside markets, to independent stores, or to local
restaurants they may be adequate. These boxes are not adequate for ship-
ping to wholesale receivers or supermarket warehouses.
As I said before, appearance is important. In spite of what you may
think about the product, however good, will not sell itself. There is cer-
tain information you are required by regulation to have on the container.
There is other information that is helpful to you or to the buyer in identi-
fying the contents, the time and place of origin, the type of package, etc.
How attractively this is presented can be of utmost importance. Whether
the use of color contrast is worth the expense is a difficult decision.
Good containers cost money, and cost is an important consideration. ^
Once you have made up your mind that you will have to spend $1.50 or $2.00
for a wholesale container make the effort to get as much for your money as
you can. A dime or a quarter savings a package adds up pretty quickly.
Shop around from one vendor to another. Look into the possibility of pool-
ing orders with other growers in your area. Explore the trade-offs in con-
tainer design and color.
Containers cost you money in addition to what you pay the manufac-
turer. They tie up capital for which you have to pay the bank or forego
the use of elsewhere. They take up space even unassembled. Assembly takes
time and money. Some designs assemble more easily than others. What equip-
ment would be cost effective to use in assembly takes some pencil pushing.
I've talked mainly about wholesale containers. The same remarks apply
to retail containers, to the extent that they are used, as well. Ease of
opening and closing is perhaps more important for retail than wholesale
containers, and different types of closures differ in cost. Fortunately
tampering is not as much of a problem for you as it is in the drug
industry.
Now is the time to give serious thought to the design and type of
wholesale and retail containers you will use this coming season. Some
growers I know make changes in their containers every year, small changes
to be sure in most cases, on the basis of what they learned the previous
season. They talk to buyers, observe customers, watch the competition, and
analyze their own operations to come up with the kind of container that
will help them achieve the objectives they set for themselves in the
marketplace.
Don't overlook the importance of your containers to the success of
your business.
Brian How is a Professor of Agricultural Economics at Cornell University,
Ithaca, New York.
THE HAZARDS OF HORTICULTURAL MARKETING:
OVERCOMING THE PERILS OF POPULARITY
R. Brian How
Major Expansion in Fruit and Vegetable Production in Recent Years
The last 15 years or so have seen a tremendous interest in the produc-
tion of fresh fruits and vegetables, not only in this country but around
the world. In Upstate New York, near where I live, some very successful
businesses have been developed around the growing and shipping of sweet
corn and potatoes, the marketing of apples and other tree fruit and even
pumpkins through roadside markets, many products on a pick-your-own basis,
and even through community farmers' markets in New York City.
What has happened in New York State has been dwarfed by developments
in other areas. California alone has added almost one million acres to the
total production area of fruits, nuts, and vegetables. This has come not
so much through expansion of the old standbys like lettuce, oranges, and
peaches but through crops once considered relatively minor or unheard of
like pistachios, kiwifruit, broccoli, new grape varieties, nectarines, and
so forth. California growers, with tremendous production capacity, have
been able to put together major growing and marketing systems for these
expanding commodities.
As a result of similar trends in major growing areas the growth in
production and farm value of crops such as lettuce, melons, and broccoli
has shown somewhat the same pattern. Production and farm value increased
markedly during the I970's, but in the last few years, although production
has continued to expand, the total gross value has levelled off.
Growers in other countries have joined the act also. In the Northeast
we are particularly concerned about the increased imports of potatoes, car-
rots, cabbage, and other fruits and vegetables from Canada during "our"
growing season. Mexican vegetable growers stepped into the gap when we
embargoed imports from Cuba 25 years ago, and now compete aggressively with
Florida growers for the expanding winter market for tomatoes, peppers, and
other fresh vegetables. Probably the most impressive story is the growth
in imports of grapes from Chile that have increased by tenfold or more over
the last decade.
Why Has This Happened
There are several reasons one can give for this expansion in fruit and
vegetable production over the past 15 years or so. It may be more diffi-
cult to understand why the previous downward trend in fresh produce pro-
duction and consumption was reversed at that particular time. Changes in
consumer demand were obviously the driving force, but this was certainly
facilitated by the adoption of new or previously unused technology, and by
the marketing skills and ingenuity of aggressive entrepreneurs already in
the business or attracted to it.
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Changing Consumer Demand
Most of us, I think, are aware of the population changes that are
taking place around us. These differ from community to community, and it
pays to be aware of those differences. In general, compared to 10 or 15
years ago, there are more people, in smaller households, many with higher
but many with lower family incomes. There are many couples where both work
outside the home, people with a greater variety of ethnic backgrounds, and
certainly different lifestyles, than many of us knew when we were growing
up.
Somehow all this population change has had a great impact on the way
people make food purchases today, especially purchases of fresh fruits and
vegetables. There is a great concern among many for nutrition and food
safety, a search for variety, an interest in unusual foods, an emphasis on
convenience, a growing appreciation of good taste and flavor, a continuing
focus on the importance of external appearance, and a desire to eat out or
buy or have prepared food delivered to the home. These special changes in
consumer preferences have had a major impact on the demand for fresh fruits
and vegetables at the expense of other foods such as red meats and some
dairy products.
The Adoption of New Technology
Increased consumer demand could not have been translated into the
major changes that have occurred in our diets were it not for the develop-
ment and application of new technology that has enabled the industry to
bring such a wide variety of products from around the world to consumers at
relatively low prices. The development of new varieties, the use of im-
proved cultural practices, harvesting and packing methods that are not
only labor efficient but protect quality, cooling systems to remove field
heat promptly and hold the product at the desired temperature with a view
to extending shelf life, storage and ripening procedures to maintain quali-
ty, and shipment and handling equipment to preserve and protect the product.
These are some of the developments that have contributed to the maintenance
of product quality under periods of long shipment and extended shelf life.
Aggressive Business Enterprise
Another major factor that has contributed to the change in production
and marketing of fresh fruits and vegetables has been the innovation and
initiative that has been brought to this industry by some of the people
already in it and by others who have been attracted to it. Some people who
struggled through the 1960's and early 1970 's recognized opportunities
early on and have made the most of them. Others without much background or
experience in the fresh produce business were attracted to it. Some of
these enterprises have failed dismally, but others have succeeded in con-
tributing to this revolution and profited accordingly.
All in all these entrepreneurs have drastically changed the way fresh
produce is merchandised in retail stores and restaurants, have brought a
new look to shipping and wholesale operations, and revived and strengthened
the way growers sell directly to consumers.
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Improvements in Retail Merchandising
As in the case of the chicken and the egg when you look at a super-
market produce department today and compare it to one 15 years ago it is
hard to say whether the greater variety and better quality of produce being
offered led to expansion in size or whether the larger volume enabled
stores to devote more attention to this group of commodities. In any case
the typical produce department now carries three times as many items as it
did 10 years ago, contributes more to the store's sales and profits, car-
ries many unusual items, and carries most items 12 months of the year.
Quality is generally better and displays are most attractive. Convenience
and nutrition is emphasized in the prevalence of salad bars, while deli
carryout is one way to compete with restaurants. The new consumer life-
style is catered to in such things as bulk displays of baking potatoes, 6
to 8 varieties of apples, fresh squeezed orange juice and fresh cored and
husked pineapple, preripened fruits as well as unusual oriental, tropical,
exotic, and ethnic items from all around the world. The success of the
produce departments has led to the introduction or revival of specialty
fresh fruit and vegetable stores in many communities, especially in New
York City.
The New Look in Shipping and Wholesale Distribution
I am convinced that many of the most innovative and enterprising peo-
ple in the country have been attracted to the marketing of fresh fruits and
vegetables in recent years. Some who came found through bitter experience
that they could not take the heat and had to get out of the kitchen.
Others were not daunted and have succeeded. The large conglomerates like
Castle and Cooke or Campbell Soup have found, I believe, that they could
not simply transfer skills from other lines of business but needed on the
spot expertise and responsibility. On the other hand many individuals with
education or experience outside of traditional agriculture have put togeth-
er very successful enterprises, as have some young people who have grown up
in the business. There have been and are some tremendous people in the
business, some whose names are household words among the trade and others
who are relatively unknown but still should rank among the leaders.
The successful businesses in fresh fruits and vegetables growing and
marketing today have several factors in common. Management is a team ef-
fort of those with a direct stake in the financial outcome of the venture.
Usually it involves members of the same family, or unrelated individuals
who relate well to each other. The marketing department makes the deci-
sions which the production department supports.
Success in shipping and wholesale distribution today rests on the
desire to provide better service to the customer and to develop and main-
tain an awareness for the special qualities of the goods and services being
provided. This has meant handling a greater variety of commodities over as
much of the year as possible, introducing new products and services as
needed, continuing to emphasize merchandising and promotion, and more re-
cently attempting to extend brand recognition and identity beyond the whole-
sale level to the ultimate consumer.
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Farm Direct Marketing Also Has Expanded
Many farmers, and also rural residents searching for a second source
of income, have turned to selling direct to consumers mainly through farm
roadside markets, pick-your-own operations, or community farmers markets.
This has become an important source of income for many families, but the
competition is becoming intense in some areas and only the most successful
marketers are surviving. The necessary ingredients again are the ability
to adapt the basic consumer demands for freshness, flavor, nutrition, con-
venience, and variety to the particular characteristics of the market in "
your area with respect to age distribution, income, ethnic background,
household size and composition, and marketing channels.
What's Ahead?
To be honest and realistic I believe that in spite of the upsurge in
consumer demand, the development and adoption of new technology, and the
influx of the best brains in marketing we are in for some challenging and
difficult times ahead. For those thinking of getting into the business I
would offer the advice my 7 year old grandson pasted on his bedroom door
for the benefit of his brother and sister "Warning If you want to go in
I'd turn back". But if you are already committed or want to forge ahead
anyway there may be some concepts that could be useful to understand. One
is that of the product life cycle.
The Product or Service Life Cycle
If you examine closely over the past few years the trend in production
and value of many commodities or types of marketing services you see a
similar pattern. Shortly after introduction or development the production
expands first slowly and then more rapidly then eventually begins to slow
down. Gross value follows a somewhat similar pattern except that it tends
to reach a maximum earlier and flattens out and declines before production
peaks out. New profits, which are hard to measure for farm products, tend
to reach a maximum during the period of rapid expansion. Producers benefit
most early in the life cycle, marketers in the later stages. The produc-
tion and value of broccoli in major U. S. states over the past 15 years
follows this pattern closely. In recent years the increasing production
and relatively constant total value reflects declining unit prices and
profits.
We see somewhat the same pattern in the number of farmers markets,
pick-your-own operations, and roadside markets in New York. Sales for
existing markets may still be increasing, but there does not seem to be
opportunities for new markets. The pressure is greatest on pick-your-own
operations apparently. Many say it is the change in consumers' life styles
and that is partly the reason, but I think it is also market saturation.
The Commodity /Service Life Cycle
According to the concept of the commodity/service or product life
cycle a product is believed to go through a definite life cycle consisting
of four stages. These stages of sales volume are introduction, growth.
13
maturity, and decline. Profits are generally not realized until the pro-
duct passes from the introductory stage to the growth stage, reaching a
maximum just before the sales reach maturity, then declining and finally
turning to losses when sales volume begins to decline.
Understanding the product life cycle leads to the idea that the appro-
priate marketing strategy for a product depends on the particular stage
that product is in. For some products that may be difficult to know. Some
products, we would call theiH fads, move through the life cycle very quickly.
Others stay longer in the expansion or maturity stage. Failure to cor-
rectly recognize which stage a product is in can be very costly. Let's
take a brief look at marketing strategies for various stages.
Introductory Stage
Marketers are always searching for products or services that might be
expected to have a long and profitable life cycle. That is what many of
you probably came to this conference hoping to find. There are not many
around, but sometimes you run across someone who is selling something or
doing something that is not being offered in your market that you can capi-
talize on. Wouldn't it be fun to have an exclusive right to market a kiwi
fruit potato or a cucumber tomato or some other exotic fruit or vegetable
in your area? How would you handle it?
Past experience would indicate that you are not going to have that
exclusive for ever. Others will be close behind. You need to pour a lot
of effort into advertising and promotion to give you as large a base as
possible to build on during the expansion phase. Your pricing should re-
turn adequate but not excessive margins from which you could retreat a
little later. Establish and maintain high quality. Don't expect a lot of
profit at this stage. You want to be favorably identified with this intro-
duction as the product moves into the expansion stage.
Expansion Stage
In the expansion stage you need to keep the momentum going but also
reap the benefits of introducing this new product. With any luck this
product will experience a long and profitable expansion stage, rather than'
dying on the vine the way many new products unfortunately do. This is the
time to adjust advertising and promotion to current sales revenues, and
perhaps shave prices to keep competitive. If any real profits are to be
earned, this is the time to take them.
Maturity Stage
Unfortunately many of the products we grow in abundance are at the
stage of maturity. Volume may be good but margins are narrow and profits
are negligible or nonexistent. The choice is either to phase out or some-
how through new or different marketing innovations to create a new product,
at least in the eyes of the consumer. Sometimes this is done by adding new
varieties and types as has been done with peppers, potatoes, lettuces, and
several other fruits and vegetables. There is a special effort being made
now by marketers to create a new and different tomato that will attract
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consumer interest. The supermarket tomato has long been criticized by con-
sumers for lacking taste and flavor, and through the development of new
varieties and better handling methods some companies hope to be able to
differentiate their product, obtain a larger share of the market and more
attractive margins. Campbell Soup Co. is trying to do this in my area with
their own variety hydroponically grown in eastern Pennsylvania, identified
in the supermarket with a stick on label.
What Lessons Can We Learn From All This
Observations of what is taking place in marketing fruits and vegeta-
bles across the country suggests that this is a highly competitive business
being undertaken by some highly capable people. To survive means having to
know your market and your product inside out and use all your ingenuity to
place it before the buyer, consumer or wholesaler, in the most attractive
form possible. I am convinced that many of you can do it if you turn your
mind to it, but it is not easy. To your kit of tools you should also add
the concept of the product life cycle so that if you can latch onto a new
product you know how to maximize your net profits from it, and if you are
plagued with mature products, you realize the importance of finding ways to
breathe new life into the old dog and enjoy a period of expansion and favor-
able net returns.
Summary
Let me summarize ray remarks by pointing out that over the past few
years there has been a tremendous expansion in the production and marketing
of fresh fruits and vegetables. Many new market opportunities have been
developed. Unfortunately, however, many products and services have reached
maturity in their current life cycle. The concept of the life cycle is
important in planning and executing marketing strategies. The combination
of a sufficient volume with a wide enough margin is necessary for profit-
ability. To achieve this requires careful assessment individual market
opportunities, local resources, and family capabilities.
Brian How is a Professor of Agricultural Economics at Cornell University,
Ithaca, New York.
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MANAGING A FARMERS' MARKET FOR THE COMMUNITY
- OAK PARK FARMERS' MARKET
Marge Gockel
History
The market began back in 1976 with a group of local residents wanting
to provide a community farmers' market for its residents.
Governing Board
A commission comprised of village board appointed citizens, with board
approval, sets policy. In turn the commission hires a market manager to
enforce those rules and handle "on the spot" decisions. The village health
department has a representative.
Growers
There are 32 growers, 2/3 from Illinois. There are no out of state
restrictions and peddlers are allowed with a village permit. New growers
are now gotten by word of mouth. Originally growers were gotten through
American Fruit & Vegetable Grower, Illinois Co-op. Extension, Organic
Gardening Great Lakes Grower, Nat. Farmers' Organic Assn. We do not allow
crafts. We do allow up to 3 bake sales a week. We do demand that all
produce sold is grown by the seller.
Rules
Prices must be posted. No hawking or price fixing allowed. Processed
food not to be sold without health department inspection and approval.
Scales are checked weekly. Not only must produce be home grown but growers
must cooperate with inspections for verification. Cooperative selling is
allowed, provided an affidavit is provided.
Shoppers
Average is 4,000 - 5,000 per week. Posters, flyers & press releases
to local papers promote the market. Successful growers are outgoing,
helpful, adhere to rules of the market, eager - without pushiness - toward
shoppers
.
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Special Features or Why Are We Successful
1. Food demonstrations
2. Food - coffee, donuts & umbrella covered seating.
3. Entertainment
4. Circular arrangement of growers
5. Commissioners table - staffed at all times, provides bag-check,
produce information, minor first aid, lost and found, shopping
bags, cookbooks, recipes, T-shirts, and friendly smiles.
Future
1. Expand produce - more eggs, herbs, organically grown produce
2. Ability to carry out verification
3. Ability to enforce payment of sales tax
4. Parking
5. Find a way to deal with grower complaints. Single item growers,
too many bedding plants.
6. Coordination of market days with other markets in the
metropolitan area.
Marge Gockel is Chairperson of the Oak Park Farmers' Market Commission, Oak
Park, Illinois.
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MARKETING IDEAS FOR SPECIALTY CROPS
Roger A. Kline
There is much evidence that Americans are increasing their consumption
of vegetables. It is a conscious effort on their part to encourage present
and future health and well-being. This emphasis is reflected in the market-
place, by the increased purchase of many traditional vegetables and fruits
in raw or prepared forms, and of unusual crops which add interest and di-
versity to the diet. Specialty crop production and sales is in its early
stages in the United States. Many will pass popularity quickly, but others
may level to a normal part of our consumption.
Specialty crops are also termed unusual vegetables, or unique, novel-
ty, gourmet, exotic, salad enhancers, and "designer vegetables". They can
be an "alternate" crop to ones already grown, but that term refers to any
change in crop types. Specialty crops in New York state include fancy
lettuces, endive, chicories, leek, edible pod peas, mustard family greens,
sweet potatoes, oriental crops, herbs, and also traditional crops grown in
untraditional ways such as organically grown and baby vegetables.
The potential grower of these crops should get an idea of the overall
spectrum of these crops before deciding on which ones to grow. The final
choice should be based on what you think will grow well at your field loca-
tion, if you like the crop (because you'll be forced to become intimate
with it), and what markets are available for that crop.
There is great allure to growing these special crops:
—The market price is generally high at this time, with gross values
per acre ranging from 5,000 to 20,000+ for growers in New York.
—There are few local producers growing these crops leaving an open
marketing niche.
—Since most of these crops are very perishable, there is a distinct
advantage to local producers for quality, freshness, and low waste.
—There is a great deal of publicity, status and notoriety surrounding
specialty crops, perhaps out of proportion to its true potential.
— It is always exciting to be the first one in your region to produce
a new item. I call it the "pioneer spirit" that tempts us to grow
these crops.
The temptation to grow these crops should be balanced with the realiza-
tion of some difficulties which might be encountered:
—There is little current information telling growers how to produce
these crops, or what varieties to grow, or where to find seed - let
alone quality seed.
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—The crops are generally not easy to grow, and some are quite
difficult in variety selection, timing, management or harvest.
—These are labor intensive, often hand worked vegetables which in-
creases the cost of production.
—Few pesticides or herbicides are registered for use, so timing and
management is very critical.
— A normal farm operation will produce several diverse specialty
crops, all with different needs, and management can again be very
difficult.
—These vegetables can be very perishable. Handling, packing and
rapid shipment to market must be careful and quick. At least in the
beginning years of growing these crops, they should be marketed no
further than 90 minutes from the field.
—The markets are very specific and must be arranged in advance of
planting. They should be custom grown for the particular markets
you find. Radicchio can't be switched easily from one outlet to
another, as corn and tomatoes can. The depth of the specialty crops
market is still untested and unknown.
Outlets for specialty crops should be identified and contacted before
the varieties are chosen or the first seed is dropped. Normal markets are:
1
)
restaurants
2) farmers markets and open direct marketing
3) specialty/gourmet/organic food stores
4) supermarkets
5) mail order
Restaurant chefs and buyers are very particular about shape and
quality. They are flexible and can use seasonal vegetables, fresh herbs
and flowers. They need a diversity of crop types, shapes and colors. Know
their exact preferences, serve them well and they normally pay well. Eat
there.
Direct farmer and roadside markets provide an outlet for a great diver-
sity of vegetables. Shoppers may need instructions on how to use some of
the unusual crops. Conversations and handouts with recipes help sell spe-
cialty vegetables. Listen to your customers' likes and dislikes and plan
your vegetables accordingly. Eye-catching varieties sell themselves the
first time, and good quality brings them back again.
Specialty food stores managers must be approached to determine their
exact needs. Emphasize the freshness and good quality local growers can
offer, and remind them of the waste they had from long-distance shipped
produce. They normally take an array of many crops. Be prepared to make
suggestions.
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Supermarkets are, at times, more difficult to deal with because local
specialty crop growers offer smaller amounts than they need, and can't
produce the crop all year. Produce managers should still be approached,
either at a central distribution center or at a single store. Our growers
have supplied kale, garlic, leeks and sweet potatoes to large markets, as
well as a few conventional crops. Volume is high, price is less.
Mail order has worked well for less perishable crops such as shallots,
garlic, dried peppers, and some processed relishes-vinegars. . .etc. Price
items so extra work and expenses are worth it to you.
Expanded, distant wholesale markets should be sought only after you
feel confident with the crops, and volume grown by you or cooperators is
high.
In all these cases, the grower must know the crop, and its varieties
and seed sources. The crop should be grown for a year or two on the farm,
testing varieties, locations, and nutrient levels to determine what and
where you grow it best.
You should know how the product is used, manner of preparation, and
how it is served. Understand its hardiness or tenderness, its best quali-
ty, when to harvest and general price. How to prepare and pack the vegeta-
ble for market is essential. Know your markets and customer receptivity.
Encourage a grower or extension agent to grow some of the locally
preferred and adaptive vegetables in a demonstration trial. They will mean
a lot more to you for selection of crops to see them in the field. Invite
buyers to the demonstration to determine their interests.
Successful marketing of specialty crops takes good production habits,
well directed marketing efforts, taking some calculated chances, and a
sense for timing and size. Keeping your knowledge current to food trends
can greatly benefit your success.
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SOME SPECIALTY CROPS FOR NEW YORK
Fancy Lettuces Oriental: Cabbages
Endive Mustard
Green Leaf Chicory Mizuna
Radicchio Radish
Belgian Endive Broccoli
Arugula Cucumbers
Cress Fuzzy Squash
Mache Bitter Melon
Celtuce
Chinese Chives
Garlic Chinese Artichokes
Leek Chinese Parsley
Shallot (Coriander)
Chinese Okra (Luffa)
Edible Chrysanthemum
Snow Pea Edible Burdock (Gobo)
Snap Pea
Organically Grown Vegetables
Mustard
Collar ds Miniature Vegetables
Kale
Herbs (Parsley, Basil, Dill)
Sweet Potatoes Flowers
Horseradish
SAMPLE SPECIALTY CROP PRICES - SUMMER 1986
Specialty Crop
Amaranth, leaf type
Arugula
Basil
Beans , Baby
Beans, Haricot Vert
Beets , Baby
Carrots , Baby
Chinese Cabbage
Chinese Broccoli
Chinese, Chives
Average Price - New York
$2. GO /bunch
$1 .00 /bunch
$8.00/pound
$M.00-6.00/pound
$4. 50 /pound
$1 .00-1. 50 /bunch
$1.00-1. 50 /bunch
$14.00-18.00/50 lb. case
$2.00-4.00/pound
-leaves: $1.25/bunch
-flowers: $4.00-5.00/bunch
Price Range - Chicago
$ .50 - 4.00
$2.00
$ .50-8.00
$2.50-4.50
$2.50-4.50
$1 .50-2.00
$2.00-2.50
same
$ .75-1.25
$1.50-2.50
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Specialty Crop
Chicory/Witloof
Chives
Dill
Eggplant, Baby
Endive
Garlic
Garlic, Elephant
Lettuces, Fancy
Mache
Mint
Parsley
Peas, Snap
Peas , Snow
Peppers, Purple
Peppers , Yellow
Potatoes, Sweet
Radicchio
Radish, Oriental
Shallots
Squash, Blossoms
Squashes, Baby
Toraatillos
SAMPLE SPECIALTY CROP PRICES - SUMMER 1986 (Continued)
Average Price - New York Price Range - Chicago
$2. 50 /pound
$1 .10/bunch
$1 .10/bunch
$5. 00 /bunch
$1 .00-1 .50 /pound
$1 .00-3. 00 /pound
$i». 00
-6. 00 /pound
$ .75 -1.00 /head
$5. 00 -8. 00 /pound
$15.00/pound
$8. 00 /pound
$2. 50-^1.00 /pound
$2. 50 -4. 00 /pound
$2.00/pound
$3. 00-3. 50 /pound
$ .35- .65 /pound
$1.00-3.00/head
$ .50 /pound
$3. 50 /pound
$9.00/pound
$6.00/pound
$2.00/pound
$1.50-2.00
$1 .00-2.00
$2.00-5.00 (baby)
$17.00-19.00/2.2 lb.
$5.00
$ .50 /bunch
$1.00-1.50
$ .90-3.00
$1.00-2.00
$ .60
same
$ .60-2.50
$ .15- .25/each
$1.50-3.00
$1.00
Roger A. Kline is a Vegetable Specialist at Cornell University in Ithaca,
New York.
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ROADSIDE MARKETING FROM LOCATION TO CLOSING
C. C. Doll
The roadside marketing session was attended by
80 established and novice marketers. Included in
the group were guests from 16 states, Ontario, and
six marketers from Illinois. The chairman began the
session by explaining that goals of the sessions
were to discuss marketing concepts, to learn ideas
about marketing, and to exchange ideas with new
friends
,
The importance of location was then discussed.
Some of the ideas brought out were that it should be
on a main road, easy to find, and be in an area with
sufficient customers. Consideration should be given
to being easily accessible to the traffic flow, have good visibility,
parking space, utilities, and convenient for the operator. With these
concepts in mind, each marketer introduced themselves by giving the market
name and location, along with attending participating members, product
lines and location
advantage.
Pumpkins emerged as the leader of product lines—not necessarily
edible, but as a product that draws people and is a money maker. The
second crop mentioned most often was sweet corn. The price ranged from 100
an ear to 250 an ear depending upon location and type of market.
Listed as advantages in the discussion were high population numbers,
having a working wife to help support the market during the low periods of
sales, and having something for the children to do to earn money.
Whether to live close by or be removed from the market was discussed
and the consensus of this group was that it's best to be close by. However
there was some disagreement because of loss of privacy and self time with
living quarters near the market.
In addition to pumpkins and sweet corn, cantaloupes are also quite
attractive. Tomatoes and peppers are both popular items, but subject to
market gluts when gardeners and others cut prices. A loud complaint about
people selling at a discount price in competition with established mar-
keters was heard, but experienced marketers suggested personal contact with
competitors plus patience. Asparagus is a newcomer in both pick-your-own
and roadside markets. In the fruits, peaches and strawberries were the big
drawing card, but apples are widely represented. Small fruits attract
people but require lots of labor to handle and also have a short shelf
life.
The longer-season markets are adding ornamentals, hardware, bakery
products and value-added products such as cider and honey.
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Source of labor was discussed. Generally, high school boys were
criticized for failure to produce. Women and senior citizens got a big
plug, as did high school girls if the marketing is done during the
summertime and non-school hours.
In the discussion of opening and closing hours, 15/5 of the marketers
present said they close one day a week and most of these were closed on
Sunday. This was based partly on tradition and partly on religion, but all
based on the fact that a day of rest is needed. Three marketers closed on
Monday because they said it was a slow traffic day. The daily opening and
closing hours of represented markets varied but generally opened at 8:00 to
9:00 a.m. and closed from 6:00 to 9:00 p.m. One party said they closed at
dark and this fluctuates with the season.
About 10% of the audience was either first year marketers and new-
comers interested in getting into direct marketing and they asked about
establishing prices. It was emphasized that checking the commercial mar-
kets is one of the best ways plus knowing the cost of production. Communi-
cation between markets is usually beneficial. After one marketer talked
about 200 an ear for sweet corn in a rural area plus having success in mar-
keting tomatoes, pumpkins, melons, and other crops, a new farmer asked if
she was getting rich. Her reply was, "Well, we're going to Florida!"
Thus, the established marketers in the group emphasized that location,
customer consideration, prices, quality, labor, competition, and long hours
all enter into the business. The newcomers learned that it's not all easy
work and that production and marketing must go hand in hand. All learned
that there are niches available, and sometimes specialty items like chili
peppers, cider, bedding plants, corn fodder, gourds can join the estab-
lished lines for value-added sales.
C. Chris Doll is the Area Fruit and Vegetable Advisor for Southwestern
Illinois in association with the University of Illinois and is located in
Collinsville, Illinois.
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TAKE TIME OR MAKE TIME TO MANAGE OR IT WILL HAUNT YOU
Roger Tennessen
Have you ever run out of change or containers
at a critical time? Did you ever open the store on
a Sunday morning and expect to have some help there
and find that they did not show up. Has a piece of
equipment ever failed during a very critical time,
like in the middle of a hay ride. Did you ever have
too much of a perishable crop at sometime? Did you
ever advertise a crop and run out of it too quickly?
Have you ever had an employee on hand for a job not
trained for that job? Are workers ever standing
around wondering what to do? Did you ever run out
of cash to pay bills during part of the year? These
are all management problems. We are all managers,
and yet many of us don't understand management or don't know how to be good
managers. Let's answer a few questions.
What is management? One definition of management is the capacity to
get things done through the combined efforts of people by utilizing the
resources at hand to achieve the business objectives. That's a mouthful.
This can be summarized as getting results through people,
this four word definition are 'results' and 'people'.
The key words in
Who are the people in management? Well, number one is our customer.
Without them we have no reason to be managers. Number two is our employees,
How well they are managed largely determines our success. The third group
of people are all the people who service us, including the local elevator
which supplies us with seed, fertilizer, and pesticides, the box company
which supplies boxes and bags, the accountant and/or tax attorney who keeps
us legal. It also includes the university people who advise us at all
phases of our farm business. The people at this convention are part of the
people that we are going to get results through.
What are the results which we seek? These are' our goals! The goals
of an individual farmer may vary all the way from wanting to become a mil-
lionaire, to having a comfortable living, to just surviving so that the
business may be past along. More on goals later.
What do managers do? Traditional management lists four functions of
managers. The first function, planning, is analyzing the resources and
opportunities available, defining practical, achievable objectives based on
the intelligent utilization of the resources to achieve the objectives.
The second function of management is organizing, which is structuring
the resources and the personnel in the proper order, in order to achieve
the objectives.
The third function, directing, is communicating, motivating, and
developing the skills and attitudes of people to achieve the objectives.
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The fourth function, controlling, is developing standards of per-
formance, defining measurements, recording performance and evaluating
performance against planned objectives.
These sound pretty much like book definitions. Let's. take a look at
these in a little more detail and see if we can understand them better.
Let's look at the activity involved in each of these four functions. Plan-
ning is probably the most important. In fact, sometimes, management is
defined as having the solution in place before the problem exists. Of
course this requires good planning. The planning process begins by looking
at where we are today and what we have to work with both in terms of
resources and personnel. The second activity after we have reviewed our
current situation is to determine long range objectives. What do we want
this business to do for us? How do we want this business to help us
succeed? How do we measure success? From this objective we have to
develop a marketing plan. How are we going to make these objectives work
for us? Then we have to make an action plan. Just what steps are we going
to take? The next activity is to establish policies. Policies include
such simple things as the store hours, pay periods and work rules. The
goal or the objective is 'what we want to do'. The action plan and the
policies are 'how we are going to do it'.
Whereas planning is something that we do frequently, at least annu-
ally, organizing need not be something that we do annually. Organizing is
something that we may only do once in the business. As the business grows
we may have to expand the organization somewhat but organizing is not an
annual function. What are the activities involved with organizing? What
positions are we going to have in the organizations? What kind of jobs are
we going to have in this business? It doesn't matter if you are a two per-
son business, a five person business or a fifty person operation. Someone
has to report to someone else. Someone is responsible. The next part of
organizing is to create the job description, what we want a person to do.
Then we establish the qualifications for this job. What kind of a person
do we need for this job? What kind of an education do they need? What
kind of experience should they have? Because of the nature of most of our
businesses we are hiring inexperienced high school and college people, al-
though we might want to look into hiring qualified people. I think those
of us that have had experience with qualified people realize just how valu-
able they can be. The fourth activity in organizing is to then select and
hire the qualified person.
The third function, directing, takes that hiring process one step
further. Directing is probably the second most important thing that we do
in management. And on a day-to-day basis it's probably the most important.
The first things we do is to train our people. As managers we are all
trainers. We cannot expect to hire people who are skilled in doing the
things that we require of them. If we can't afford to hire experienced
people we have to be able to train people to become good at what we need.
The second activity is to delegate responsibility, an area in which many of
us may have some difficulties. Most of us, I'm sure, are convinced that
there is no one in our organization that can do anything better than we can,
And therefore it is very difficult for us to turn a job over to that person
and stand back and watch them do it in a lesser way then we would do it.
But the key to a successful business may very well lie right here in dele-
gating responsibilities. One of the best ways that we can free ourselves
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up to do management is to delegate some of the production work to subordi-
nates. A big thing that we have to do as managers is to motivate our peo-
ple. We need to motivate all of the people listed above. Our customers
need to be motivated, our employees need to be motivated, and our suppliers
need to be motivated.
The fourth function of management, controlling, really has to do with
measuring how well we are doing. In the planning phase we set some goals,
some standards, some targets to shoot for. In the controlling function we
take a look at where we are now. How well have we done against these goals?^
What do we have to do to reach these goals? And the process begins all
over again; we set new goals. Now you'll notice that the management proc-
ess is a circular process. The result of using good management should be a
more successful business, happier people, and perhaps more time to manage
in the future. Thank you.
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GLOSSARY OF MANAGEMENT TERMS
Management Getting results through others.
Management by Objectives .... A goal-oriented approach to management. A
system that helps you relate the tools of
your job to the goals of your work.
Planning Analyzing the resources and opportunities
available, defining practical, achievable
objectives based on the intelligent utiliza-
tion of the resources to achieve the
objectives.
Organizing Structuring the resources and the personnel
in the proper order, in order to achieve the
objectives.
Directing Communicating, motivating and developing the
skills and attitudes of people to achieve the
objectives.
Controlling Developing standards of performance, defining
measurements, recording performance and evalu-
ating performance against planned objectives.
Goal A written statement of results to be achieved
by when, at what cost and producing what
benefits.
Program A logical series of steps to achieve a goal
in terms of time, money, procedures and
measurements.
Profit Centers Those segments of a business whose profit
contribution can be individually measured.
(In a dealership this would include the
sales, service and parts departments.)
Expense Center That segment of a business that supports the
overall objectives of the business, but does
not itself generate profit and thereby ac-
crues expense to the total operation. (In
the dealership, this would be your office
operations, including bookkeeping, recep-
tionist and/or secretarial, etc.)
Roger Tennessen is a Fruit and Vegetable Grower /Marketer with Riverside
Farm Market in West Bend, Wisconsin.
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CREATE A POSITIVE IMAGE AND MAKE IT WORK FOR YOU
Roger L. Tennessen
As marketers of fruits and vegetables, we live in a very competitive
world. Who are our competitors? What are they doing better than we are?
Our competitors certainly include the produce stand down the road, they're^
most certainly the warehouse food store with the big produce department.
They are also the fast food outlet, they are all forms of entertainment,
because they take people out of the home and into an eating-out environ-
ment, where we may or may not be supplying the produce. In a sense, every-
one in the world who is selling something is competing with us for that
consumer's dollar. Many of our competitors are trained in business methods
and the skill that they have is marketing. What is marketing? Marketing
is all of the activities necessary to get a product or service from the
producer to the consumer. Traditionally, we as farmers have been producers.
Production is not part of marketing. Marketing is everything after produc-
tion. It is all of the things that get our product into the consumer's
hands.
Marketing is made up of four controllable variables, frequently called
the four p's. These are: place, promotion, product, and price. Each one
of these variables demands that we make decisions, and whether we think of
ourselves as marketers or not, we are making a decision in each one of
these areas every day, every year, and all of our business life.
Place decisions. Answer the question, where and how will we market
our products? Will we use 'pick your own'? Will we have a road side
market? Will we go to a local farmer's market? Will we sell to local food
stores? Will we take our produce into a produce broker? Will we set up a
remote location in some distant city? These are place decisions.
Product decisions. Answer the question what will we market? For us
as producers, as well as marketers, it really is what crops will I grow,
and how much of each crop will I grow? What kind of timing will I have on
the crop? Will I stagger my plantings? Will I plant all at one time?
Will I attempt to get the early market or late market? These are product
decisions.
The third variable is price. The price decision answers the question,
how much will I charge for my product. Those of you that have ever ago-
nized over a price decision, know howdiff icult it is. We know that if we
lower the price too much, people may think our product is not good enough
or we will sell out of the product so quickly that we will have people
angry at us. We also know that if the price is too high, we will quickly
lose our low end business and perhaps lose our business all together. We
know that price is tied to quality in some people's minds. We know that
the price we charge categorizes us in some people's eyes. Some of the most
difficult decisions we have are price decisions.
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The fourth p is promotion. Promotion includes all of the things we do
to market our product. Promotion is a communication process. Promotion
includes publicity, public relations, sales promotion, personal selling,
advertising, and more. Packaging is part of the promotion mix.
Marketing strategy is how we deal with these four p's. Marketing
strategy is a plan of action. It should include a written objective—what
we want to do. What products do we want to market? What price range do we
want to be in? What promotion do we want to use? How do we want to market
them, and a time table. Most of this time table will be dependent upon
production.
We realize that in most cases our product is a commodity. What do I
mean by a commodity? A commodity is something that whether I buy it from
farmer A or farmer B, it is substantially the same. A particular grade of
beef, a particular grade of corn as grain, a particular kind of wheat,
these are commodities. We can buy and sell them knowing that since they
are graded and since they are pretty standardized across the country, a
commodity is the same no matter where we get it. Many of us feel that we
are dealing with commodities when we sell strawberries, sweet corn, or to-
matoes. In other words, many of us think of ourselves as commodity growers.
This may be an error. If we think of ourselves as growing commodities, we
think less of our product. There is a theory in marketing called product
differentiation. Product differentiation is what makes our product unique.
Our product may not only be the sweet corn or the strawberries or the
whatever, but our product may also be the experience of coming to our place
of business to acquire these products, and that may be what makes our
product unique.
With the above marketing information as a basis, about five or six
years ago my wife and I decided to differentiate our business from other
road side markets. We decided to examine our strengths, explore our weak-
nesses and try to determine why people come out to Tennessen's Riverside
Farm, rather than somewhere else. In other words, what differentiates our
business from all others.
At this same time we set some goals for ourselves. We knew that all
sweet corn was pretty much alike, we knew that all strawberries were pretty
much alike, but we knew that we wanted people to come to Tennessen's to buy
theirs. So we had to make that a desirable place to come and this brought
us to the subject of image. Image is not reality. Image is how we feel
about what our senses bring in. In other words, our eyes, ears, tastebuds,
nose, all bring impressions. And the way our mind processes these we call
it image. If we think about good restaurant experiences we have had, was
it necessarily the food that made us feel good, maybe we had good service,
maybe it was a pleasant atmosphere, maybe the company was pleasant, maybe
it was a dive but the food was good. And our image of it was a good place
to eat. An image is how we feel about something. We asked what kind of an
image should Tennessen's Riverside Farm have? And the conclusion is it
should be a fun place to be. At this same time, we determined that "I"
differentiated our business. A slightly overweight, gray haired, bearded
gnome, who's usually smiling, always tries to be pleasant. This was one
thing we could use that people would remember. That is how our positive
image building program began.
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About that same time, my daughter was performing in Fiddler on the
Roof in high school, and more than once I was told I would make a good
tevye . Tevye is an optimistic man, grumbling a little bit, but always
looking at the bright side of things, always willing to go on, and as my
wife pointed out he too had a nagging wife. About the same time I saw a
picture from Apple Acres, Bedford Indiana, with Tommy Engler as the whole-
sale manager, the picture showed Johnny Appleseed pushing a wheelbarrow
with a grin on his face. Looking at Johnny Appleseed pushing the wheelbar-
row thinking of Tevye in Fiddler pulling his milk cart because his horse
was lame and thinking about my face, we came up with the initial concept
for the Tennessen River Site Farm image. Added to this was the fact that
we used the portable check out stand for our pick your own strawberry busi-
ness. From this initial concept came a proliferation of ideas. Different
sign formats, different ad formats, which I have demonstrated. The most
recognizable part of this is the image of the head and the face. We try to
include this in all of our advertising, all of our literature, all of our
stationery, and so on. That's our print image.
There is yet another image to be considered, and that is our audio
image. There are three or four things that we do that we will call audio.
One of them is our answering machine, which automatically answers our straw-
berry hotline, and always in a very cheery, upbeat voice, announces what's
happening, when its happening, how to get to our place, the price of some
key items.
The second area of audio, that I am very interested in, is guesting on
a number of area talk shows. I think it's good for us and our image to be
heard on the radio as often as possible. I have for a number of years
called in early in the morning to the farm director on the largest Milwau-
kee radio station, and given him a count down to strawberries. After the
strawberry picking has begun I call in a weekly update on the progress of
the season. This brings a tremendous amount of response from our
customers.
The third audio portion of our image building is our radio advertising
campaign. In this campaign, as we do with the print ads, we use the same
format, it's always me that does the radio ads so that when people hear my
voice they identify it with Tennessen's Riverside Farm. We've just
scratched the surface as far as this image is concerned. I don't believe
we have utilized our image anywhere near enough.
We have lots and lots of fun things to do on the farm. Hay rides, a
petting zoo, a playground with a sand box, a park for picnics, and we've
begun to build a little boom town that goes along with our petting zoo. So
in the future, we will have more things for people to do besides buy pro-
duce. I look forward to expanding this image, working with this image, and
coming back on some future date and reporting of its great success. Thank
you.
Roger L. Tennessen is a Fruit and Vegetable Grower /Marketer with Riverside
Farm Market in West Bend, Wisconsin.
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COMPUTERS: USE AT AHRENS NURSERY
Philip C. Ahrens
Greetings from Ahrens Strawberry Nursery!
Before we get into the ways we use our compu-
ters it would help to give you a little background
on Ahrens Strawberry Nursery, My Dad started the
business in 1929 with strawberries ^nd apples the
main crops. My Dad was a hard worker but you could
call his record keeping system the barn door type.
As long as the barn didn't get repainted his records
were pretty well intact. As the business grew the
"barn door" wasn't big enough any longer. In the
early 50 's my mother had her six children raised to
where she could do a good deal of the record keeping.
The plant nursery business began generating mountains of records by the Mid
60 's. We now grow 50 acres of strawberries for pick-your-own and fresh
picked, 5 acres of blueberries, 3 acres of pumpkins, one and a half acres
of mums, four and a half acres of purple raspberries, three acres of newly
planted dwarf apples, and 28 acres of strawberry plants for plant sales
from a separate sand farm. We also have a new plant tissue culture labora-
tory for micropropagation of raspberry, blackberry and strawberry plants.
Keeping track of how many plants were dug, processed, sold, to whom, and
who owed what became very time consuming. We began to imagine ways to
lessen the paper work problem by automation.
The real computer experts say there are four phases that people go
through when they purchase a computer:
Phase 1 - "I think I want a computer."
Phase 2 - "I bought a computer."
Phase 3 ~ "Why did I buy a computer?"
Phase 4 - "Don't know how I ever got along without the
damn thing."
Are any of you still in Phase 3 now? We have been through all four
phases believe me. We now think of our computers as merely another essen-
tial tool of good management. A computer, like any other piece of equip-
ment, is good for your business only to the extent that you can and do
profitably use it.
You must learn to use it, otherwise, it becomes merely an expensive
filing cabinet. Jim Jones, computer consultant to the American Association
of Nurserymen, estimates that 755^ of the computers "sitting" in businesses
today are merely "filing cabinets".
Computers are simply number crunchers. They can take reams of data
and tabulate, rearrange and regurgitate the data in a new meaningful
fashion.
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The purchase of our first computer in October 1982 was a pivotal event
in our business' history. We can now print out an up-to-the-minute sales
report on the 78 different size and cultivars of plants we grow and sell in
10 minutes. If we had a faster printer we could do it in 5 minutes but
that's another $1,500.00 so we're content for now with 10 minutes.
We used a local computer consultant when we made each of our computer
purchases. We knew our needs and he was able to translate those needs into
appropriate hardware and software.
Our first computer, which we're still using, was a Model 16 TRS 80
with an 8.6 megabyte hard disc drive and a DW II letter quality printer.
We had some difficulty finding an inventory control program that would
handle over 1,000,000 units of a given inventory item. Several we wanted
would go to only 999,999 of a given item.
We grow over 1,000,000 plants of a few strawberry cultivars so we had
to get a soft-ware package that would handle those kinds of numbers. The
biggest usage of our computers is in order processing and inventory control.
We have over 10,000 active customers on our plant business list. As orders
come in we enter them into the computer by number and cultivar and the
computer then prints out a four part form (see example). One goes to the
customer as an acknowledgement of his order, one goes into our file for
reference, one is used as a sheet for the order department to fill the
order from at the appropriate time and one is used for a packing list. As
the order is entered into the computer for 25,000 Redchief strawberry
plants, that amount is added to the sales figure in dollars and cents and
subtracted from our beginning estimated inventory and added to total sales
of Redchief; all in a split second.
We use our Profile Plus software as a word processor and data base.
We can type a newsletter and have the printer send the letter to everyone
that purchased over 5,000 plants of a given strawberry cultivar in our
active customer list.
We have three separate pick-your-own strawberry farms. These mailing
lists are kept in our New File Pro software data base. This information is
housed in a newly purchased Televideo 286 AT Model II with enhanced monitor
for which we paid $5,500.00, The price included a software package called
Cross Talk which allows the Televideo to communicate with our 3rd Televideo
1605 computer which is older and slower.
This newer and much faster computer cost less than half the 14 month
old 1605 unit. These machines are indeed getting less costly to purchase.
The File Pro listing of our 3 separate U-pick farms allows us to send
direct mail advertising pieces directly to any or all of these 3 farms.
The names can be printed out by location via zip code for bulk mailings.
Send your U-pick customers a letter in March telling them of the progress
of your berries and inform them its time to gobble up what's remaining in
their freezer for a new crop is rapidly approaching.
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Before any machine can work properly it must have a good operator. We
are fortunate to have one veteran operator who is very good at her position
in getting the computer to do what we want it to do. We have a second
staff member who is learning very quickly the function of these gadgets and
will be taking a microcomputer class this spring to enhance her skills on
understanding computer languages, etc. We believe it would be a good idea
for you as employers to pay for these classes for your operators. Everyone
benefits.
Another major time saver is our Payroll software program. It enables
us to accurately keep quarterly, monthly, and year end reports for W2's
etc. as well as print out an average of 20 checks per week. Our accounts
receivable are also taken care of on the order entry program.
Our general ledger is by Real World and will begin doing all entries
in house this year. Currently we are coding our payable checks to 10
separate profit centers and this information is fed into our accountant's
computer to give us general ledger reports and profit and loss statements.
The depreciation schedule is maintained on this system as well.
One very unique use we are going to be making of our computer this
coming season will be in our tissue culture laboratory for raicropropagation.
Plants multiply by cloning in tissue culture such that a piece of meristem
tissue turns into 6 or 8 raspberry shoots in 4 to 6 weeks. We'll need to
know on what date to begin this tip growth process to be able to deliver
5,000 plants of a given cultivar of raspberries on say, June 1, 1988. With
our computer, and knowing the number of shoots per proliferation and the
number of weeks between stages of proliferation cycles, we can pinpoint
that beginning date for most any plant species or cultivar.
We have installed Lotus 1, 2, 3 into one of our Televideos and look
forward to using it for spread sheet analysis this spring.
I would urge any of you that haven't yet taken the plunge, who are
still at Phase 1, thinking you need a computer, to take the plunge after
thorough study of hardware and more importantly software for the applica-
tion you are looking at. They are time savers after you get well into
Phase H, The quicker you get into Phase 1 and apply yourself the more
quickly you can testify that you wonder how you ever got along without
"that thing".
Thank you.
Philip Ahrens is the owner of Ahrens Strawberry Nursery in Huntingburg,
Indiana.
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COMPUTER, A MANAGEMENT TOOL
Joe Sawicki
My interest in computers began 6 years ago with the purchase of an
Apple computer for home use. As with most hobbyists, games and graphics
occupied most of my initial time on the computer.
It didn't take long however before basic programming and data base
management got my attention. This step up let me begin to see practical
uses in record keeping that would be of benefit in the packing and sales
responsibilities I had at Eckerts. At that time (5 years ago) there was
not a lot of sales and receivable software available for fruit packers and
sellers. I began to do more programming of my own and purchased a second
computer, an IBM compatible, that would stay in my office. I was hooked
and now can't imagine operating without one.
There are many uses in packing and sales management for a computer. ]
will go through a few of the things that I do.
Mailing List Management:
1
)
Sort duplicates
Very time consuming manually
2) Merge lists from our different farms
3) Target areas for mailing by zip, by town, by crop
4) Quick response
Something to sell. Print cards and mail out same day.
Card not fancy but quick response
Labor Cost Management:
1 Keep daily time sheet
2) Labor per unit of production
bu . packed, gallons bottled, etc. (daily!)
3) Know the figures and act on them
Packing Records:
1
)
What apples from each farm did
2) Apples purchased
3) Gallons per bu
.
4) % #1 total
5) Problem areas
Sales and Receivable Management:
1) Ability to track sales by customer and product daily
2) Establish a history of what customers can be expected to purchase
at a point in the season
3) Receipts journal
4) Cash flow
5) Know what is owed by whom and establish their payment history.
Joseph Sawicki is employed with Eckert's Farms in Belleville, Illinois.
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OUR NEWEST APPLE IS A MACINTOSH
Ken Hall
Our newest "apple" isn*t an apple at all, it's a microcomputer from
Apple Computer. And it's not a Mcintosh, it's a Macintosh. . .that's one
kind of computer from Apple.
We purchased a Macintosh XL (also known as Lisa 210 with Macworks) in
May, 1985, after about five months of computer shopping. We started look-
ing for a computer by looking at software. . .the stuff that makes the compu-
ter (hardware) do something.
A database. . .that 's software that handles large amounts of data...was
our first concern. Our orchard newsletter mailing list includes nearly
18,000 customers. The database had to be able to store, update and sort
many records, and print mailing labels, all with reasonable speed.
The size of our mailing list helped define the "size" of the hardware
we were shopping for. With 18,000 records and allowing room for expansion
to 25,000, we needed a lot of memory. Memory is measured in "bytes" and we
needed a bunch of them. A byte is the same thing as a character (a letter
or a number). We needed about 5 million bytes. . .that 's 5 megabytes just to
handle our mailing list. For speed and convenience we were looking for a
system with a "hard disk". Hard disks have much higher storage capacity
than floppy disks.
Other software packages we were interested in included word processing
(that's a program that works like a typewriter but allows editing) and a
spreadsheet (large worksheet used to handle repetitive calculations).
These programs are available for all microcomputers.
An important consideration for us was to find a computer that was
user-friendly. It had to be easy to learn to use the software and the hard-
ware. Even the printed output had to appear user -friendly. Dot matrix
printing on stick-on labels takes away from the country appearance we work
,
to maintain. The choice of a printer is also an important consideration.
Printers vary in speed, quality and price. Dot matrix printers are
very fast... they print 100 or more characters a second. ..less if you slow
them down to improve quality. Letter quality printers are slower... M5 char-
acters per second is common... but the printing is better than most type-
writers. There are also laser printers on the market. They are fast and
very high in quality and out of our price range. Printer width is also
worth considering. We wanted to be able to print five-across labels so we
needed a 15 inch printer.
You already know what hardware we bought... the Macintosh XL. We tried
out machines and software from Apple, IBM and Compaq. The packages of hard-
ware and software we considered ranged in price from $3900 to $6500. The
Macintosh was least expensive and most user-friendly. The Imagewriter
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printer that is part of the Apple system is dot matrix. . .not as high in
quality as we wanted. It is very flexible in print style and will print
"nearly" letter quality.
The user-friendliness of the Macintosh is due to the use of lots of
on-screen help, very few commands to memorize and less typing due to the
addition of a rolling box called a "mouse". The mouse is used to point to
what you want and move it where you want it.
We use a database called Brock Keystroke for our newsletter mailing
list, and for some of our recordkeeping. It can be used for payroll, but
we're still calculating payroll checks by hand. Keystroke is fast... it can
find one name and address in 18,000 in one second. We can sort our mailing
list alphabetically, by zip code, by city or any other item we specify.
When printing mailing labels we sort by zip code to save hand sorting.
Records are easily added, deleted or updated. A "batch update" can be used
to update the entire mailing list. We use Keystroke to print reports (i.e.
an alphabetical listing of customers by city).
Using the Imagewriter 15 inch printer with 5-across stick-on labels,
we average 1.4 seconds per label. That's about seven hours to print out
18,000 labels if everything runs smoothly. The printer will operate faster
but the print quality suffers. The labels cost about .3 cents each pur-
chased in boxes of 25,000. We replace ribbons ($5.00 ea.) once during
printing of the mailing list.
We use micro-diskettes to back-up our mailing list. You want to be
sure to have back-up copies of everything you can't afford to lose. It
only takes a few seconds of power failure to lose days or weeks of work.
Our spreadsheet program is called Multiplan. We use it for record-
keeping (spray records, grading records, chemical inventory) and for cal-
culations (determining chemical needs, calculating tree row volume). Multi-
plan can be used for accounting, but we're still using a hand written
journal
.
Macwrite is the word processing package that came with our Macintosh.
It allows you to edit your typing .. .move sentences or paragraphs around,
change print styles, change spacing, etc., with the click of the mouse. We
have more than MOO print styles and sizes to choose from. We've used it
for correspondence, job descriptions and application forms.
A fourth software package we've used is Macpaint. It's a drawing pro-
gram that can be used to design ads or sketch a new logo. We've used it to
draw orchard maps, duplicate our logo and other creative doodling.
We haven't needed a lot of outside help in our first year and a half
of computer use. Our computer dealer helped us work out the few bugs that
have come up. . .selecting a dealer is as important as choosing software and
hardware. We destroyed one printer head by sticking a label on it... $90. 00
And we lost a few hours of work before we learned to back everything up on
a regular basis. We installed a surge protector and put the computer on
its own circuit to protect from power highs and lows.
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Our annual operating cost has been approximately $200 (includes paper,
labels, ribbons, diskettes, electricity and maintenance) . These costs
would be less if we'd learned sooner that software, ribbons, diskettes,
etc. are available at much lower prices from mailorder distributors ad-
vertising in computer magazines. For example, our dealer sells one brand
of diskettes for $5.00 each. The same brand is available mailorder for
$1.22 each. Our spreadsheet is available mailorder for 30/6 less than our
dealer's price.
Are computers a worthwhile investment for your business? I don't know,
And maybe it's still too soon to say it's been a worthwhile investment for
our business. There are benefits. I'm keeping more detailed records. Our
mailing list is easier to keep updated. The spreadsheet makes pages of
calculations go quickly. . .once all the numbers are entered. Word proces-
sing sure beats typing and painting with correction fluid. The computer
saves time... at least the second time through. The first time through most
jobs take longer with the computer. Learning to use the computer hasn't
been tough...even our six year old uses it.
If you're considering a computer purchase, get some hands-on experi-
ence with software and hardware. Decide exactly what you want the computer
to do and what it's worth to you. Find the software and hardware to do
those jobs. Make a commitment to spend the time needed to make the system
work, and get started.
Ken Hall is employed with Edwards Orchards in Poplar Grove, Illinois.
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PROFESSIONALISM, PLOWSHARES AND PROMOTION
Walt Buescher
Good morning ladies & gentlemen:
Everyone knows that you have to have a little
of the Mississippi gambler in you to be a farmer.
It isn't always black ink; in fact in the last 5
years, there has been a lot of red ink out there on
the farm. A lot of very good people went down the
economic drain, through no fault of their own.
Between 1962 and 1972, the farm price index was
pretty flat out...$1 corn and $2.50 beans. Then in
1972, the farm price index shot up like a skyrocket.
It topped out in 1980-81 and it's been downhill ever
since. The fast rise in 1972 was due to the fact that the Secretary of
Agriculture sold all of the grain we had in our bins and for the first time
in 40 years, the American farmer didn't have a surplus hanging over his
head to depress the markets.
A lot of the fast rise in prices 1972-80 was due to inflation...
artificially high prices for land. When land got to $3,300 per acre in
Illinois, bankers told farmers to grab something solid like land because
the inflated dollar was getting more and more worthless. So Illinois
farmers bought the $3,300 land, mortgaged it for $2,^00 and now they can't
get $1,500 for it. Deficit spending to buy votes with money you don't have
always forces someone to pay the bill and our farmers paid the bill.
Why the downslide from 1981 on? First of all, we lost our foreign
markets. We had $22.3 billion exports in 1975, topped out in 1980-81 at
$44.3 billion and now we're $14 billion off the peak. Had the curve kept
going up instead of down, that would mean $28 billion in farmers' pockets
each year and that would make a whale of a difference on Main Street in
Galesburg, Illinois.
There were three causes for the decline in foreign markets: (1)
Strong dollar... we priced ourselves out of the marketplace. (2) Worldwide
recession. . .the $35 oil wasn't $35 anymore. (3) Four presidential embar-
goes in a row. One we might have lived down, but when four USA presidents
in a row embargoed food, they pretty well convinced the world that the USA
was not a dependable place to buy food. We created our own competition by
driving our customers to our competitors.
Nixon and Ford were playing the cheap food political game. Carter
wanted to punish the Russians for invading Afghanistan by denying them food,
So the USSR started doing business with our competitors. It was our farm-
ers who were punished. A few months ago, Congress decided to punish South
Africa. So the next week South Africa started buying its food imports from
our competitors, and the four nations that border South Africa canceled
their orders too. Some punishment! Once again, our farmers felt the ax.
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Then we've lost domestic markets too. On a per capita basis, we're
eating less sugar, less bread, less potatoes, less pork, less beef, less
dairy products and less eggs. Fruit and vegetables are up as is poultry,
but these commodity increases don't begin to offset the losses in the other
commodities.
What caused this domestic decline? (1) Competition for the food
dollar .. .when consumers want a TV set for the bathroom, something else in
the family budget must be cut. (2) Resistance to change... the labor unions
and supermarkets of New York City didn't want boxed beef in New York City.
(3) The self-appointed nutrition experts who tell us that all food is
poison. Beef causes heart trouble, we're told and pork causes cancer.
Fish is poisoned with mercury. Eggs are full of cholesterol as are dairy
products. Fruit and vegetables are acidic. . .toxic. One tomato is more
toxic than Three Mile Island, we're told. "Don't drink hot coffee or tea
because the hot water releases poisonous radon gas." "Get off of your
fatty acids." That doesn't leave much, does it? And what it leaves the
farmer poisons with pesticides. Oh yes, sugar gives you hypertension.
So what is the farmer supposed to do? There are but two alternatives:
(1) Quit producing the stuff in the first place, or (2) learn how to sell
it. What else is there?
For 50 years, cut-back has been the political solution to all of our
agricultural problems, Henry Wallace killed the little pigs, LBJ gave us
Soil Bank and Reagan gave us PIK. Every industry must cut back from time
to time when someone guesses too high on inventory, ,, but they don't do it
for 50 years. What have our farm cut-backs gotten us?
We once had 57% of the world's burley tobacco market. The last figure
I saw was 27yt. We moved from 72% of the world's market of corn to 63? in 4
years. We moved from H0% of the world's market of cotton to ^3% in 5 years.
We moved from 25/6 of the world's market of rice to ^5% in 5 years. We
moved from 6?$ of the world's market of soybeans to 33/6 in 10 years. In
two years we reduced our world market of wheat from 50% to 3^% and its
lower than that now. While we cut back on wheat acreage, Canada added 6.4 .
million acres. While we cut back 3Q% of our wheat land, Argentina doubled
theirs. The world has their ear to the phone. When Washington says "cut
back" the world cheers because that means they can plant more.
Where is this going to end? Do you want to pave Illinois or turn it
into a dude ranch? Or are we at long last going to start fighting back?
But you say, "We've got too much inventory .. .we' ve got to cut back."
OK, so let's say we cut back 20?. Since 25? of all jobs in this country
are related to agriculture, that's a cut of 5 million blue and white collar
jobs. The first ones hit will be the ones you do business with directly...
seed, fertilizer, chemicals, storage, fuel and machinery. We are now re-
placing tractors and combines at the rate of a new one every 40 years.
Cut back 5 million ag-related jobs and I'll guarantee you that they'll
feel it in every business in the country. You can't cripple the biggest
industry in the country without having it sift to the economic shoe tops.
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So what does that leave? The one alternative. . .SELL! For ICO years
we have focused our attention on farm production in this country. Land
grant colleges, extension service, SCS, 4-H, FFA, Farm Credit, ASCS, REA,
farm media and all of agri-business. But who concentrates on selling the
stuff?
I'm heartened by the look at your program today. Virtually every
speaker touches on the subject of marketing in one way or another. Since
fresh fruit and vegetables don't keep very well, they must be sold... NOW!
Necessity is the mother of invention, so you work at the marketing business
and my hat goes off to you. As you well know, that's not the situation
with most of the other ag commodities.
I'm asked what turn I think farm marketing will take. I frankly don't
know, but I know that until farmers as a whole realize that production is
only half of the job and marketing the other half, nothing much is going to
change. I can see Uncle Sam in on the deal, particularly in countries that
do all of their buying from one swivel chair. Cargill and Continental will
be in the act because they have the order blanks. Horizontal groups like
Farm Bureau could provide a broad base for marketing, but I'm going to
guess that its the commodity groups like yours where the action will be.
I speak at beef conventions. They're fighting back with an adver-
tising program that has just begun. Each country has about 3~55& at the top
who buy Mercedes and pay two prices for them. They'll also buy USA corn-
fed beef. But we have to get to those markets and sell. Pork is playing
up the lean aspects of pork... "the other white meat." Corn has moved into
sweeteners and ethanol, much of it made here in Illinois.
In addition to your commodities that have a good record, dairy is tops
in my book. They've spent 1 . 1 5& of gross on promotion and in one year that
has resulted in an increase of H% fluid milk sales, 3% butter sales and 9%
cheese sales. Breweries found out a few years ago that if you pour a
bucket of water into a bucket of beer and call it LITE, you can sell water
for the price of beer. Now there's LITE milk... 156 fat... or 99? fat-free.
And calcium fortified milk and Lactade, milk without lactose and they're
experimenting with carbonated milk.
We have ourselves in a mind set that says that the foreign competition
is unbeatable. But Brazil needs fertilizer, has the highest per capita
debt in the world and 200? inflation. In Argentina the lord sits on the
front porch drinking mint juleps while the peasants do the work. Australia
is hot and dry... mostly outback. New Zealand is small. South Africa is in
turmoil. Canada is north. . .limited in what it can produce. If it wasn't
for $120 billion subsidies, the Western Europeans couldn't compete with
anyone. So the competition is not unbeatable.
China is reported to be self-sufficient in food production, but only
11? of China is tillable. If their adventure of capitalism leads to enough
prosperity so that every Chinese can eat one more egg a year, all of the
sgg'Pi'Oducing counties in Pennsylvania couldn't furnish the eggs. Japan's
farm land costs $59,000 per acre, for just average land.
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We've driven our customers from our doors. We've exported our tech-
nology and our money with which our competitors are clobbering us, but what
has been done can be undone. First we must all believe that the marketing
of agricultural products is exactly as important as producing them. We
can't expect the world to beat a path to our door. We must ring doorbells
all over the world. One of the first doorbells that we must ring is in
Washington where so much of the havoc has taken place.
Zebulon Pike advertised his mountain. That's why everyone has heard
of Pike's Peak. But there are 32 mountains in Colorado higher than Pike's
Peak, Name one. You can't? That's because the fellows that owned those
32 mountains didn't tell the world about their mountains. We must tell the
world what we have to offer.
We are fortunate that we have the largest land mass of fertile land in
temperate climates. We are fortunate that we are in the food-production
business because the first priority of everyone is food. The moment there
is more money, the diet is upgraded. We don't have to prove ourselves in
production anymore, but we do have to believe that our farm products must
be sold. And it's not likely that someone else will do it for us. The
Lord helps them that helps themselves!
Walter M. Beuscher is a Marketing Specialist from Pigeon Forge, Tennessee.
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DRIP IRRIGATION SYSTEMS FOR SMALL GROWERS
William J. Lamont
In North Carolina, the use of trickle irriga-
tion in conjunction with black polyethylene mulch
and in many cases fumigation (methyl bromide/chloro-
picrin) is increasing each year. The water source
for these systems is either a well or farm pond,
with each source requiring different filtering
equipment.
Let's examine a drip irrigation system for a
"small" vegetable operation.
The first thing needed is a definition of drip
irrigation . It is a method of slowly applying small
amounts of water to part of the plant root zone. Water is applied on a
frequent, often daily, basis to prevent moisture stress in the plant by
maintaining favorable soil moisture conditions.
The components of a typical drip irrigation system are:
1
.
Pumping System
2. Filtration System
3. Injection Units
4. Distribution System
5. In-Field Delivery System
6. Systems Controls
7. Zone Controls
Diagram of a Typical Drip Irrigation System
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Pumping System
There are three choices—either an electric pump (low HP), gas, or
diesel driven pumps. The specifications for a portable unit (Model
JC-2310) capable of doing 6.3 acres and grower results using the unit are
presented at the end of this article.
Filtration System (Backbone of drip irrigation system)
Clean water is essential if it is to be used successfully with the
small orifice of trickle emission devices. Line and emitter clogging by
physical (sediment) and chemical (precipitates Fe, Ca, S) contaminants in
the water is the single biggest trickle irrigation problem.
Primary Filters
Media type filters - used when a lot of organic matter must be
filtered out as when a pond or creek is the water source.
Screen type filters - used to remove small amounts of sand and
organic matter as when a well is used as the water source.
Secondary Filters
Screen type - use a 100 to 200 mesh screen at each manifold to
prevent unfiltered water to run through the system in the event of an
accident during cleaning or damage to the mainline.
Injection Units for Chemicals
The injection units should be installed prior to the primary filters
and should be accompanied by proper equipment to prevent backflow of pesti-
cides and other chemicals into the water source.
The main chemicals to be injected into the system are fertilizers,
materials for water treatment (e.g. chlorine and acids) and pesticides (can
include fumigant).
Distribution System
There are basically two types of mainline systems:
Permanent - usually an underground system of either PVC or poly pipe
with hydrants for attachment of the manifold lines and associated drainage
valves
.
Annual - an aboveground mainline made of either Vinyl layflat hose,
poly, PVC pipe or aluminum pipe.
In-Field Delivery System
This is made up of the manifold lines which are usually vinyl layflat
hose, feeder or transfer tubes, row laterals - the actual drip tubing. The
drip tubing may have water emission distances of 8, 12, and 18 inches etc.
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depending on the crop and the flow rate is measured in gallons per 100 feet
of row per hour. The pressures associated with line source systems (drip
tubing) run from 3-10 PSI.
In addition to the above components, adequate flushing systems for the
manifold lines and row laterals is required.
Systems Controls
The following list of controls are recommended for a drip irrigation ^
system.
Pressure regulators - maintain correct pressure in order to avoid
damaging tubing by pressures exceeding the tolerance of the tube.
Pressure gauges - used to ensure that the pressure regulator is
working properly and that the correct pressure is maintained
throughout the infield delivery system. Gauges are also used on
both sides of a filter to indicate the need to clean or backflush
that filter.
Air relief valves
Water meters - a good way to keep track of the amount of water applied
to the crop.
Soil Moisture Measuring Devices - soil moisture readings should be
made at the 6 and 12-inch depth using tensiometers and water
applied as needed to maintain adequate soil moisture under the
plastic mulch. Two tensiometers at 6 and 12-inches are con-
sidered a station and several stations are needed in a field to
obtain adequate readings on which to base irrigation scheduling.
Rain Gauge - a good instrument to record how much water is applied by
"Mother Nature".
Daily Water Records - needed to refine individual irrigation systems.
When coupled with other meteorological data can help produce a
much more sophisticated irrigation schedule.
Zone Controls
Hand valves - just turn on and off different zones. Can be time con-
suming as the size of the system increases.
Electric valves - more effective way to irrigate different zones.
Leaves the operator free to manage other aspects of the system.
Volumetric valves
Computer controlled systems - this is the way every operation should
be headed in the future.
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Specifications of the Portable Pumping + Filtering Unit - Model JC-2310
Manufactured by: Johnson Irrigation Company
Box 122
Advance, NC 27006
This unit is trailer mounted and has the capacity to irrigate approxi-
mately 6.3 acres.
Pump Monarch NG 2y2 L8S - lOB
(168 GPM § 50 PSI @ 5 TDS)
2V^' Suct./2y2" Disc.
Exhaust Primer
Engine:
Fertilizer Injector:
Filter:
10 H.P. Briggs & Stratton (Gas)
Elect . /Manual Start
6 Qt. Fuel Tank
Mazzi Model 1078
50-35 PSI = 35 GPH
Yardney AF 2479-2 (6.3 FT^ Filt. Area)
Max. Flow Rate = 158 GPM (25 GPM/FT^)
Min. Flow Rate = 107 GPM (17 GPM/FT^)
Min. Backwash Flow = 48 GPM
Media: #11 Crushed Granite (800 lbs.)
Effective Filtration to .60 ram (200 mesh screen)
Manual Backwash
Water Meter: Bermad Model 03-1357-W (3")
Trailer: 60" x 72" - Single Axle
Max. Drip Irrigated Area @ 25 GPM/AC. = 6.3 Ac
Options: 1. 12V Battery, Cables & Box
2. 30 Gal. Fert. Tank
3. 9" X 30" Tool Box
4. Auto-Matic Backflush (D/C)
5. 6 Gal. Marine Fuel Tank W/Priming Bulb and Hose
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Example
Intensive Vegetable Production (4,5 acres)
Water Source — Farm Pond
Results:
Commodity
1st planting Quantity Av. Price Value Acreage Value/A.
Early tomatoes 1208 boxes 9.05 $10,932.40 1.45 $ 7,539.56
Early cucumbers 158 bu. 13.03 2,058.74 0.58 3,549.55
Early squash 210 bu. 8.53 1,791.30 0.58 3,088.45
Okra 40 bu. 16.00 640.00 0.174 3.678.16
Eggplant 19 bu. 7.50 142.50 0.058 2,456.90
Bell pepper 25 bu. 10.00 250.00 0.058 4,310.34
Watermelon 455 melons 1.07 486.85 0.4 1,217.13
Muskmelon 5035 melons 0.49 2,467.15 1.2 2,055.96
$18,768.94 4.5 acres
2nd planting
Late tomatoes
Late cucumbers
Late squash
495 boxes
90 bu.
87 bu.
8.15
12.15
7.62
$ 4,034.25
1,093.50
662.94
0.87
0.58
0.58
4,637.07
1,855.34
1,143.00
Note:
$ 5,790.69 2.03 acreas
$24,559.63 Total Gross Return
The entire 4.5 acres was not double-cropped which would have
increased the gross return.
William J. Lament, Jr. is a Vegetable Specialist at North Carolina State
University in Raleigh, North Carolina.
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SPUNBONDED FLOATING ROW COVERS
AND VEGETABLE PRODUCTION
Robert E. Call
Many growers are interested in the production of early vegetables
because usually higher prices are received. A method that increases early
and total yield is the placement of a protective cover over the plant early
in the growing season to create a greenhouse affect. Cold frames, cloches,
plastic jugs, and row tunnels are examples of materials used to protect
plants. Row tunnels have been constructed using wire hoops to support
plastic that is applied over the top of the wires. Agricultural plastics
are usually clear, or white, and can be perforated or slitted. Mechanical
hoop and plastic layers are available commercially. The one draw back to
this machine is that a wire hoop made of high tensile steel needs to be
used. Each five foot wire costs around 23 cents, making its use
prohibitive.
Spunbonded (SB) fabrics were first developed in Germciny during the
'60's. An early use was to make disposable dresses or clothing. This use
never became practical but since then SB fabrics have been used widely.
Some examples are: on the bottom side of box springs and overstuffed fur-
niture to keep dust out, in the clothing industry as interfacing, and in
disposable diapers just to name a few.
Agricultural uses of spunbonded floating row covers are a new idea in
the United States. However, they have been used in Europe for a number of
years. The beauty of these materials is they are light in weight and they
do not need the support of hoops. Nonwovens are supported by the plants as
they grow; "floating" above the canopy of plant leaves.
An understanding of the manufacturing process and physical characteris-
tics of nonwoven fabrics is helpful in understanding their applications in
agriculture. Plastic polymers; i.e. polyethylene, polypropylene, poly-
ester, or nylon, are placed in a hopper, (see Figure 1), melted, blended,
and then extruded through spin plates. Long, continuous, slender fibers
are drawn out by forced air or mechanical means. These small fibers are
then blown on to a moving forming surface. The fibers are then bonded
together by heat, chemical, or mechanical means. Bonding gives the non-
woven fabric its characteristic strength. SB fabrics are then wound and
can be used as is or treated to impart other desirable characteristics such
as reduced ultra-violet light degradation. SB are classified by weight
expressed in ounces per square yard. The photomicrographs in Figures 2 and
3 show a cross section and flat views, respectively, of a 0.6 oz./yard SB
fabric magnified 50 times. The porosity and insulative properties of the
SB can be seen. Characteristics of the SB are summarized in Table 1.
Narrower widths of the SB fabrics can be sewn to form wider widths which
are more practical for most agricultural uses.
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Table 1 . Characteristics of Spunbonded Fabrics
Basis Weight (oz/yd^)
Porosity (CFM/ft^)
Fiber Size (uM)
Pore Size (uM)
Polymers
Strength (#)
Color
Light Transmission (yKPAR)
Texture
0.3 - >20
- 800
12-80
12 - 100
Polypropylene,
Polyester, Nylon,
Polyethylene
6 - >300
All
0-90
Soft - Coarse
Nonwoven fabrics are often layed over ground beds that have been
seeded or over transplants. The edges of the SB fabrics must be weighted
down with shovels of soil every few feet, irrigation pipe, boards, or rocks.
Generally floating row covers are left on the plantings four to five weeks.
As the wind blows over the fabric it moves like waves in the open sea.
Sometimes this action can act like sandpaper and cause abrasion to plant
tissue.
During hot days temperatures over IMO degrees have been recorded under
the SB row covers, while 118 degrees was recorded with a thermometer laying
on top of the soil. Soil temperatures are generally cooler under the SB
row cover. Soil temperature under the row covers may reach 84 degrees F,
while soil temperatures of bare soil may reach 95 degrees. Frost protec-
tion of 4 to 7 degrees F can be obtained, but freeze damage will occur
wherever the SB fabric touches plant leaves or flowers.
Pests are excluded from crops when row covers are in place. Just the
opposite can be true though; pests can find a nice warm "home" if they are
under the row covers.
Because of their porous nature fertilizers and pesticides can be
sprayed through the SB fabrics with reasonably good results.
Crop response varies with use of floating row covers. The results in
Table 2 are summaries from research conducted in Illinois. Specific papers
are presented in Illinois Vegetable Research Report
,
years 198^4 through
1986 inclusive.
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Table 2. Crop Response to Spunbonded Row Covers
Crop Result
Broccoli
Cabbage
Carrot
Green Bean
Pepper
Tomato
(spring crop)
Tomato
(fall crop)
Potato
No significant improvement in emergence
slightly larger head
Improved emergence significantly
Improved germination, increased yield 2056
Improved emergence, yield more than doubled
Flower abortion; decreased yield;
plant abrasion, near elimination of 2 lobed fruit
Flower abortion; decreased yield, plant abrasion,
slight increase in fruit size
Protection from light frosts; extends season;
increased marketable yield ^3%
Increased yield, larger tubers
Vine Crops
Muskmelons
Watermelons
Squash
Cucumber
Increased early and total yield;
must remove for pollination
Over -wintering of some frost tolerant crops is another possible use of
floating row covers.
Material Cost and Labor
SB fabrics are currently available from three manufacturers in the
United States. Cost per square foot varies from 1.58 to 2.2 cents, see
Table 3. Material cost per acre ranges from $697 to $978.
Labor to lay row covers depends on the width. Wider widths install
faster than narrower widths. Mechanical installation is of course faster
than manually applying the cover. Estimated labor requirements per acre
are: manual installation of a 3^ foot wide cover would take about 8 man
hours per acre. Semi -mechanical installation of a ^2 foot cover would take
3 man hours per acre. Mechanical installation of a 20 foot cover would
take 2 man hours per acre. Manual removal of row covers will take 3.2 man
hours, where semi-mechanical removal would take 1.8 man hours per hour.
Hence, a cost of $800 to $1,000 per acre will be incurred to cover an
entire acre with a floating row cover.
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Spunbonded Process Schematic
\
Figure 2
Cross Section
Figure 3
Flat
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Summary
Benefits of floating row covers are: hoops are not needed for sup-
port, spring and fall frost protection of 4 to 7 degrees F, enhancement of
plant growth, increased earliness of 1 to 3 weeks, fertilizers and pesti-
cides can be sprayed through, and some types of vegetables could be over
wintered.
Disadvantages of floating row covers are: they are not well suited
for all crops, wind abrasion of some crops can occur, and the cost of
installed material is $800 to $1,000 per acre.
Robert E. Call is an Assistant Horticulturist at Dixon Springs
Agricultural Center in affiliation with the University of Illinois.
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HONEY BEES AND POLLINATION
Eugene Killion
Many kinds of insects have been shown to trans-
fer pollen to stigma in various plants. The honey
bee is well adapted for pollination. Each colony
contains thousands of individuals which are avail-
able to forage for the food (pollen and nectar)
that's required to rear their replacements. Their
sense of smell, eye, mouth parts, and numerous
branched body hairs are ideally suited for finding
food sources, sipping nectar, and collecting and
distributing pollen. In a single day, one bee makes
twelve (12) or more trips from the hive, visiting
several thousand flowers. Yet on each trip, it
usually confines it's visit to one plant species,
collecting one kind of nectar and distributing one kind of pollen. These
characteristics enable the honey bee to find and distribute an abundance of
pollen and make it our most valuable agent for cross-pollinating crops.
The ability of honey bees to cross-pollinate blossoms is well es-
tablished, although their methods of acquiring compatible pollen have not
always been well documented. Most apple varieties are completely self-
incompatible, that is, not even pollen from a different tree of the same
variety will set fruit. Pollen must come from a compatible source, usually
referred to as a pollinizer.
A single bee can carry up to five million pollen grains on their body.
For years it was presumed that a single bee working a certain plant species
carried only that type pollen on her body and on her two hind legs the
corbicula or pollen basket. Recent studies by scientists at Michigan State
University show that many species of pollen occur on the bodies of apple
foragers. They found that an alternative means of pollen acquisition was
from pollen transfer inside the hive. In one experiment, caged bees had
their wings clipped and were marked on the notum with a small spot of paint,
The bees were then released free running in the hive to mingle with forage
bees returning to the hive carrying pollen. Pollen for microscopic analy-
sis was removed from bodies of the bees by rolling the bodies over a scan-
ning electron microscope. Almost every bee examined, including drones
(male bees) captured inside the hive had some type of pollen on their
bodies.
The acquisition of pollen by honey bees from nestmate contact should
not be a surprising finding, since honey bees carry static charges on their
bodies that can attract pollen grains. This was discovered by the USDA at
the former Madison Wisconsin honey bee laboratory in 1975. It seems almost
inconceivable that a honey bee could enter the hive and not acquire some
pollen. In actively foraging hives, fresh pollen enters the hive on the
bodies of field bees, so at least some of the pollen being transferred
should be viable. Apparently, considerable exchange of different viable
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pollen occurs near the hive entrance, which can become congested during
heavy foraging activity. This may cause foragers to leave the hive with
pollen from species they never visited.
Pollen exchange in the hive now explains how fruit set occurs on trees
that are not adjacent to compatible pollen sources. In the apple fruit set
system, pollen exchange in the hive would bring into question the need for
interplanting pollinizers in main cultivar rows. The ratio of pollinizer
to main cultivar trees could be more important so that compatible pollen
would not be overly diluted in the hive. Timing of pollinizer blooms, such
as heavy bloom before the main variety, so that when the main variety
bloomed the existence of compatible viable pollen within the hive would be
assured. Pollen exchange in the hive sheds new light on cross pollination
in apples as well as other crops.
Within a few years swarms of African honey bees will be entering the
southern borders of the United States around Brownsville, Texas. Movement
of honey bee colonies from one state to another will probably be pro-
hibited, especially from southern states to northern states.
I would advise growers to start looking for beekeepers within the
State of Illinois instead of waiting until the African bees arrive. A
listing of beekeepers and the number of colonies owned can be obtained at
your County Extension office. Information can also be obtained from the
Illinois Department of Agriculture, Bureau of Plant and Apiary Protection,
522 South Jefferson Street, Paris, IL 61944, telephone (217)463-6270.
Eugene E. Killion is Supervisor of Apiary Inspection, Illinois Department
of Agriculture, and Extension Specialist in Beekeeping, University of
Illinois.
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VEGETABLE DISEASE MANAGEMENT
Barry J. Jacobsen
Vegetable disease control has undergone a rapid
evolutionary process since the acceptance of the
idea that microorganisms cause diseases. Control
has evolved from programs based on crop rotation,
hot water treatment of seeds, copper, sulfur, and
mercury fungicides to use of modern integrated
control programs which utilize disease resistant
cultivars, certification programs, production of
disease-free seed, scouting programs, modern pesti-
cides, crop rotation, various tillage programs, regu-
latory actions such as quarantines, and the use of
computer based advisory systems. Integrated disease
management on a total farm basis must be used if
disease losses are to be minimized. In addition to control strategies
directed specifically at the pathogen, sanitation, certain handling and
storage practices, and sound horticultural practices must be used. All
disease control measures must be planned to fit into a program of crop
production so that the program as a whole will give the greatest return.
Management of vegetable diseases is a complex task with no simple
answers. Growers must weave several different control practices together
to achieve an acceptable level of overall disease management. This paper
is written to briefly familiarize producers with the various tools availa-
ble for use in a vegetable disease management program.
There are four major tools available to the vegetable producer, these
ar<
1 . Exclusion - preventing the pathogen from becoming established in a
production area.
2. Eradication - removal, elimination, or reduction of the pathogen
population once established.
3. Protection - protecting the host from becoming infected or
preventing spread.
4. Host Resistance
It is important to understand that no single tool will control all the
diseases of a given vegetable crop. Control is dependent on the under-
standing of how disease organisms survive between crops, how they are
spread, and under what conditions infection occurs. Table 1 gives a gen-
eralized example of how various plant pathogens survive and spread.
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Table 1 . How Plant Pathogens Survive Between Host Crops and Spread
Pathogen Survival Spread
Fungi
Bacteria
Mycoplasma
Spiroplasma
Rickettsia
In soil as resistant structures
(oospores sclerotia, chlamydospores
,
or conidia) crop debris, or infected
or infested seeds, weed or volunteer
host plants.
Crop debris, infected seeds, soil,
over-wintering insects, weed or
volunteer host plants, propagative
plant parts (e.g. tubers, etc.)
Perennial weed hosts, insect vector.
Wind or water-borne spores,
infested soil, infected seeds,
plant parts, or plants.
Splashing water, water
infected seeds, plant parts
or plants, and insect vectors
Insect vector (leaf hoppers)
Propagative plant parts.
Nematodes In soil as eggs, larvae, or cysts. Anything that moves infested
soil.
Viruses
Viroids
Protozoans
Parasitic Seed
Plants
Perennial weed hosts, seed, insect
vectors, propagative plant parts.
Same as viruses.
Perennial hosts, insect vectors
As seeds in soil or seed lots.
Insect vectors, propagative
plant parts, infected seed.
Insect vectors (Heteroptera)
Movement of infested soil,
seed lots.
Disease Resistance
The use of disease resistant cultivars is the most effective and effi-
cient method of disease control since growers can prevent disease losses
simply by purchasing seeds of resistant cultivars rather than susceptible
cultivars. Disease resistant vegetable cultivars are available for many
important diseases and in most situations are superior horticultural types.
Disease resistance need not imply immunity to the disease organism. The
resistance or susceptibility of a cultivar must be viewed as a point in the
continuum between immunity and complete susceptibility. Although total
immunity is desirable, tolerance to disease can be utilized with equal
success or can be used in combination with other control measures to
achieve acceptable control. For example, a tolerant cultivar can be
utilized alone or with reduced fungicide usage as compared to a more
susceptible cultivar.
57
utilizing Disease Resistance
While the use of disease resistant cultivars is the most efficient
method of disease control, its use must be placed in perspective with
overall pathogen biology and disease, and crop management practices. For
example, resistance is often specific to certain races of a pathogen.
Therefore, the crop must be closely watched for signs of new races of the
pathogen and the crop should be managed in such a way as to reduce the
chance for survival of new races. Crop management is most important where
the pathogen overwinters on crop debris, on propagation material, or an
alternate host. Crop management programs which encourage destruction of
crop debris between crops, the use of disease free propagation materials
and destruction of alternate hosts are most likely to reduce the potential
establishment of new pathogen races. An example of combining the use of
resistant cultivars and other crop management techniques is the use of
certification and cull pile destruction programs for control of late blight
of potatoes where resistant cultivars are used.
Another important factor in reducing the likelihood of a devastating
epiphytotic caused by a new pathogen race is the preservation of genetic
diversity. The southern corn leaf blight epiphytotic of 1970 is an example
of the consequences of genetic uniformity. At that time, nearly 100/6 of
the dent corn crop covering approximately
'
70 million acres was genetically
uniform with respect to T-cytoplasm. Southern corn leaf blight destroyed
25/6 of the 1970 crop. While genetic uniformity is of less concern with
vegetable crops which are not planted in large contiguous areas so favor-
able for the development of ephiphytotics, it is of great concern. Uni-
formity is due to either a narrow genetic base where most cultivars have
common parents or ancestors or where certain cultivars are used almost
exclusively due to productivity or processing characteristics. Genetic
uniformity was identified by the National Academy of Sciences as a problem
with many vegetable crops including potato, sweet potato, snap and dry
beans, pea, crucifers, tomato, pepper, onion, cantaloupes, and sweet corn
in their 1972 publication "Genetic Vulnerability of Major Crops."
The use of tolerant cultivars requires specific management if there
use is to be successful. Since tolerant cultivars are not immune to a
disease, it is often important to minimize disease development by choice of
planting time, site, or other cultural factors. There is also a danger in
utilizing tolerant cultivars in that such cultivars can be carriers of the
disease. Serious Verticillium wilt problems in new areas have been traced
to the potato cultivar 'Kennebec'. Verticillium wilt symptoms often de-
velop too late to be differentiated from maturity in this cultivar. Under
certain environmental conditions above ground symptoms may not develop and
yield losses are very low thus avoiding detection in certification programs
But since tuber infections occur, the Verticillium wilt fungus is moved
with seed tubers to other areas, infesting soil. This often endangers
other Verticillium wilt susceptible crops such as sunflower, eggplant,
pepper and peppermint planted in these soils. Therefore, it is important
to utilize well managed disease certification programs where tolerant cul-
tivars are able to carry pathogens from place to place. This is particu-
larly important with diseases transmitted on or in propagation material or
seed. General information on diseases controlled primarily by resistance
can be found in Table 2.
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Cabbage
Cantaloupe
Cucumber
Table 2. Examples of Vegetable Crop Diseases Controlled
Primarily by the Use of Resistant Cultivars^
Crop Diseases
Asparagus rust
Beans Bean mosaic virus (common and
New York strain 15)
rust
powdery mildew
Fusarium yellows
Downy mildew
Turnip mosaic virus
Cauliflower mosaic virus
Fusarium wilt
Cucumber Mosaic Virus
Scab
Powdery Mildew
Downy Mildew
Anthracnose
Downy mildew
Fusarium wilt (race 1 & 2)
Tobacco Mosaic Virus
Cucumber Mosaic Virus
Downy mildew
Stewart's bacterial wilt
Fusarium wilt (race 1 & 2)
Root Knot Nematode
Verticillium wilt
Tobacco Mosaic Virus
Watermelon Fusarium wilt
Lettuce
Pea
Pepper
Spinach
Sweet Corn
Tomato
^ This is a listing which does not include situations where resistance
is available but other controls are also used.
Disease Control by Exclusion
There are two major approaches to disease control by exclusion. These
are by legislation (quarantines, embargoes, inspections, etc.) and by the
use and production of disease-free propagative units. These methods are
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not effective in situations where the pathogen is well established in the
production area or can be disseminated long distances by wind, insects,
birds, etc. Exclusion is most effective where the pathogen is not present
in the area to be protected or where the pathogen survives on and is spread
by seed, transplants, nursery stock or vegetative propagative units such as
bulbs, corms, roots, or tubers.
The use of disease-free planting material has been widely utilized in
the control of vegetable diseases. This is perhaps one of the most funda-
mental parts of an integrated disease management program. There are two
approaches which can be used. One is to produce planting materials free of
disease, the other is to treat propagative units to free these units of
pathogenic organisms.
Several methods are used to produce planting materials free of plant
pathogens. These include production of seed in areas free of disease or-
ganisms or where disease development is limited by environment, inspection
or certification programs. Production of disease-free seed by choice of
the seed production area has been important in reducing disease losses in
crucifer crops, tomatoes, pepper, beans, and peas. Seed of these crops is
produced almost exclusively in dry areas of the West where the lack of
rainfall limits seed infection by bacterial and fungal pathogens. Diseases
controlled include: black rot and blackleg of crucifers; halo blight,
brown spot, common bacterial blight and anthracnose of bean; the Ascochyta
and bacterial diseases of pea; bacterial spot and canker of tomato; and
bacterial spot of pepper. Many serious epidemics involving these diseases
and crops have been traced to infected seed lots.
Inspection and certification programs may be voluntary or compulsory
being enforced by state or federal governments. Potato seed certification
programs which are now utilized in all potato seed production were major
factors in increasing potato yields. Potato "seed" certification programs
have dramatically reduced losses from virus diseases, bacterial ring rot,
blackleg, Fusarium wilt, Verticillium wilt, late blight, nematodes, and
several other diseases. Other certification programs which have dramatical-
ly reduced disease losses are lettuce seed virus certification, bean seed
certification (bacterial diseases) and sweet potato root certification.
Inspection and certification of vegetable transplants is an important
part of a disease control program for tomato, pepper, crucifer crop, and
celery growers. Transplant seedbeds offer a favorable environment for
disease development because of crowding. Serious epidemics in production
fields are frequently traced to diseased transplants. Certification pro-
grams for transplants should require the use of disease-free seed, adequate
crop rotation, other disease control measures such as the use of: nemato-
cides, soil fumigants, fungicides, bactericides, management of irrigation,
and periodic inspection during transplant growth prior to shipping and
before planting in the crop production area.
Treatment of propagative units to eliminate plant pathogens is largely
limited to seed treatments. Hot water has been long used to eliminate the
black rot and blackleg diseases from crucifer crop seed lots. Hot water
has also been used to disinfect celery and tomato seed lots. Recently
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systemic fungicide soaks have been used for seed disinfestation. Fermenta-
tion or acid soaks with or without the addition of sodium hypochloride of
tomato and pepper seed are important in eliminating or reducing bacterial
spot and bacterial canker infestations.
The use of disease-free planting stock is the cheapest insurance for
the vegetable grower. This important initial step in a control program
will often prevent serious losses.
Disease Control by Eradication
Eradication of plant pathogens may be accomplished in many ways.
Cultural practices such as rotation and elimination of residues are effec-
tive methods of controlling pathogens established in production fields.
Other methods include eradication of alternate host plants such as weeds,
elimination of cull piles, individual diseased plants, and sanitation of
equipment and storage facilities.
Crop rotation has been useful in disease control since ancient times
because not all plant species are hosts for the same pathogens and many
plant pathogens cannot survive in the soil in the absence of their host.
The latter point is particularly important in determining the effectiveness
of crop rotation as a disease control strategy.
Plant pathogens divide into two groups relative to survival in the
soil in the absence of their host. Plant pathogens can be classified as
soil inhabitants or soil invaders. Soil inhabitants can survive in the
soil as saprophytes or as resistant sclerotia, dormant spores or eggs for
long periods of time. Root rot fungi such as Pythium and Rhizoctonia are
common soil inhabitants which can live as saprophytes. Soil inhabitants
which survive as resistant structures or dormant spores or eggs include the
Fusarium and Verticillium wilt fungi, the Sclerotinia white mold fungus,
the onion smut organism, the clubroot fungus, and most nematodes including
the potato and beet cyst nematodes. Soil inhabitants can retain a high
enough level of infestation to initiate disease after periods too long to
be practical for rotations.
Soil invaders cannot survive in the soil after their host residue
decays because these organisms cannot compete with soil inhabitants for
substrate. Most plant pathogenic bacteria are soil invaders as are many
foliar pathogens. Examples of organisms which are classified as soil
invaders are the cabbage black rot bacterium, the cabbage blackleg fungus,
the fungi which cause early and late blight of potato and tomato, the
tomato and pepper bacterial spot bacterium, the bean bacterial blight
bacteria, the bean anthracnose fungus and many others. Rotations varying
between 1 and 3 years will generally eliminate these pathogens. These
fungi can be reintroduced by windblown inoculum, infected seeds or planting
stock. The time required for elimination is usually that necessary for
complete decomposition of host crop residue. Burying of crop residues by
clean plowing generally hastens this decomposition. Clean plowing also
physically prevents aerial spread of spores or other propagules from being
released from crop residues.
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The choice of crops in the rotation sequence is also important. While
some pathogens such as Pythium, Rhizoctonia, Verticillium, and root knot
nematode can attack a wide range of plants, most plant pathogens can attack
only a relatively few related plants. For example, the black rot bacteria
Xanthomonas campestris Pv. campestris can attack most members of the cru-
cifer family; it cannot infect any noncrucif ers. In general, most patho-
gens have hosts in only one plant family. Therefore, rotations should be
planned such that unrelated crops follow each other in the rotation se-
quence. Examples of vegetable crops and their families are given in Table
3.
Table 3. Vegetable Crops by Plant Family
Chenopodiaceae
Compositae
Cruciferae
Cucurbitaceae
Gramineae
Leguminosae
Liliaceae
Solanaceae
Umbelliferae
Beet, spinach
Lettuce (head and leaf)
Cabbage, cauliflower, broccoli, rutabaga, turnip,
radish, kale, mustard, watercress, Brussels sprout,
kohlrabi, Chinese cabbage
Cantaloupe, muskmelon, watermelon, honeydew melon,
cassaba melon, squash, pumpkin, cucumber
Sweet corn
Pea, bean (snap, dry, kidney, lima, mung, adzuki,
pinto, broad), soybean, peanut
Onion, shallot, garlic, chives
Tomato, potato, pepper, eggplant, cherry tomato
Carrot, celery, parsnip
Rotations and clean plow-down programs can be used effectively if the
user is aware of which diseases can be controlled, the host range of the
organisms, and whether the pathogen is a soil invader or soil inhabitant.
The overall effectiveness will depend on the likelihood of reintroduction
of the infected planting material or windblown spores, or other means.
Elimination of overwintering of perennial weed hosts can be an impor-
tant part of a virus disease control program. This is most important where
the virus is insect vectored relatively short distances. For example, the
A strain of the maize dwarf mosaic virus (MDMV) can be controlled in sweet
corn production at least in part by control of Johnsongrass in and around
production fields. The B strain of MDMV, however, has many perennial grass
hosts and is not as easily controlled by this means. Bacterial diseases
may also overwinter on weed hosts. For example, control of hairy vetch can
be important in controlling the bacterial brown spot disease of bean and
several diseases of pea.
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Elimination of potato cull piles can be important in the control of
late blight, blackleg and several virus diseases. Flies attracted to
refuse piles are often the source of soft rot infection in fresh or stored
produce. Vegetable refuse should be promptly burned, buried or disposed of
away from production fields to minimize disease spread from crop refuse.
Disposal of soil removed from root crops after harvesting should not be
placed back into production fields. This can help prevent the movement and
build-up of nematode problems and Verticillium wilt, since these organisms
are often associated with such soil.
Decontamination of bins, containers and handling equipment is impor-
tant in the control of several diseases including ring rot of potato, soft
rot, tobacco mosaic virus, Sclerotinia white mold, and Botrytis decay.
Many uses of sanitation for disease control can be cited; however, this
practice is meaningless unless it affects the pathogen life cycle or the
disease cycle such that the disease is controlled. Sanitary methods will
only work in conjunction with other disease control measures.
Disease Control by Protection
Protective measures of plant disease control include more than the use
of fungicides, nematicides or bactericides. Also included in this method
of control is the selection of environmental and cultural controls such as
time of planting, handling practices, the use of biological controls, soil
amendments, mild strains of viruses, anagonists or parasites of pathogens,
and control of insect vectors. To utilize protection most efficiently, the
epidemiology of pathogens must be understood. For example, the under-
standing of the epidemiological factors involved in the development of the
early and late blight disease of potato and tomato allows for the applica-
tion of fungicides only where needed. Model epidemiological yield loss
models have been developed for leaf blight and rust diseases of sweet corn,
rust of beans and early blight and late blight of potato and tomato.
Since the environment is an extremely important factor in determining
the extent of disease development, selection of environment is an important
disease control strategy. While the environment cannot be easily regulated
in the production field, the environment can be regulated in greenhouses
and storage such that disease development is suppressed. Environmental
factors which can be utilized in control strategies are water, temperature
and relative humidity.
Several important vegetable diseases are controlled by producing seed
in selected growing areas. Many seedborne diseases of vegetable crops are
caused by fungi or bacteria which are spread by splashing water. The seed
crop and the seed can be protected from these diseases by producing the
seed in areas of low rainfall. Crucifer crop seed is grown in the Puget
Sound area of Washington State, which is cool and dry during the June-
August period when the seed is produced thus escaping infection by the
blackleg fungus and black rot bacterium which are spread primarily by
splashing rain. Bean seed is produced in dry areas of Idaho to prevent
seed infection by the anthracnose fungus and the bacteria which cause halo
blight, common blight and brown Spot.
63
Seed production areas may also be chosen to avoid spreading virus
diseases. Most potato "seed" is produced in northern states to reduce the
incidence of virus diseases spread by insects. In general, these northern
areas have lower aphid vector populations and do not have as many perennial
virus hosts as do more southern potato production areas.
In many instances, production has not developed in certain areas or
certain cultivars have not been utilized because of disease risk. For
example, cantaloupe or honeydew melon production is difficult in coastal
areas because the environment is so favorable to downy mildew. Many of the
superior hybrid cucumbers developed in the southeast were unsuitable for
northern production areas until scab resistance was incorporated. The scab
disease is unimportant in the southeast. There are many other instances of
regional use and nonuse of cultivars because of disease resistance.
The development of many plant diseases can be affected by regulation
of temperature and humidity. The use of low temperatures and low humidity
to prevent decay during storage and shipping is a widespread practice.
However, if quality is to be maintained, storage conditions must also
reflect the needs of the host as well as the pathogen. For example, sweet
potatoes will develop internal necrosis and potatoes will develop a sweet
taste and may discolor at temperatures below 5°C. Onions will sprout if
humidity is maintained too high and carrots will shrivel under low humidity
conditions. Precooling vegetables after harvest has greatly reduced after
harvest losses to bacterial soft rot.
Decay of potato and sweet potato tubers or squash by fungi and bac-
teria which enter through bruises and wounds is minimized using prestorage
curing. Prestorage curing of potatoes at 21 °C and sweet potatoes at
28-32°C at relatively high humidity favors periderm formation over wounds
and bruises. Periderm tissues are very resistant to penetration by fungi
and bacteria. Prestorage curing is also used for some squash cultivars
successfully; Prestorage curing of onions at high temperatures and low
humidity is used to reduce losses to Botrytis neck rot and bacterial soft
rot.
Humidity must often be managed closely if optimal storage quality and
disease control is to be achieved. The fungus Sclerotinia sclerotiorum
which causes watery soft rot of carrots is favored by humidities of greater
than 95$. Carrots will shrivel badly at less than 9056 relative humidity.
Therefore, storage at low temperatures (approximately 0°C) at humidities
between 90-95$ relative humidity is required for disease and quality con-
trol. Management of temperature and humidity is used in the greenhouse
production of tomato to control diseases such as Botrytis grey mold and
Cladosporium leaf mold. These diseases are favored by high relative
humidities.
Cultural Practices which Aid in Disease Control
Many cultural practices have become accepted practices in agriculture
because they aid in disease control. For example, avoiding cultivation of
row crops when the plants are wet helps to reduce the spread of many fungal
and bacterial diseases. This is particularly important in reducing losses
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to the bacterial blight diseases of beans. Shallow planting in a warm
well-prepared seedbed aids in the control of seed rot and damping-off
diseases by promoting rapid seed emergence.
Time of planting can also be important. For example, peas can be
grown relatively successfully on land infested by Aphanomyces root rot if
they are planted early when soils are cool. Late planting when soils are
warm favors infection and disease development may result in near total crop
losses. This disease like others caused by Pythium and Phytophthora spp.,
can also be at least in part controlled by choosing fields which are well
drained.
Adequate air movement is also important in disease control. Growing
plants with adequate spacing, on stakes or in cages helps promote more
rapid drying of the foliage and thereby reduces the potential time for
fungal infection. This can be very important since most fungal spores
require a moisture film on the leaf for an uninterrupted 7-20 hrs to ger-
minate and establish leaf infections. Orienting the rows such that pre-
vailing winds speed drying has been shown to reduce yield losses caused by
the Sclerotinia white mold disease of beans.
Since air currents often carry fungal spores and massive amounts of
spores are released during harvesting, planting sequential crops in an
upwind direction has helped reduce spread from older to younger plantings.
The use of plastic mulches has been beneficial in reducing tomato,
pepper, and melon fruit rots and losses associated with Verticillium wilt
of eggplant. While control of fruit rots can be explained by the physical
plastic barrier between fruit on soilborne fruit rotting organisms, the
mechanism whereby Verticillium wilt losses in eggplant are reduced has not
been explained. Plastic mulches have also reduced the incidence of the
non- infectious blossom end rot problem of pepper and tomato by helping to
maintain uniform soil moisture.
Soil Fertility and pH
Proper soil fertility is important in reducing disease losses. Of
particular importance is the maintenance of adequate potassium and phos-
phorous levels. Deficiencies of these elements often leads to more severe
root, stem, and fruit rots. Excessive nitrogen levels cause foliage to be
more lush and succulent; therefore more susceptible to foliar disease.
Soil pH can also have a profound effect on disease development. For
example, the potato scab and sweet potato soilrot diseases can be con-
trolled by maintaining soil pH's less than 5.6 and soil above pH 7 can
reduce damage from the clubroot disease of crucifers. However, liming for
clubroot control is impractical where potatoes are grown in rotation be-
cause of scab, unless scab resistant potato cultivars are used.
Chemical Disease Controls
Chemicals can be used to treat the growing crop to prevent or eradi-
cate infections, to control insect vectors, to eradicate soilborne organ-
isms, to eradicate seedborne fungi or bacteria, to protect seeds from seed
rots, and to disinfest storage areas or packing crates.
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Fungicides can be classed as either protectants or eradicants. The
majority of fungicides and bactericides act as protectants in that they
must be present on the plant surface before the pathogen arrives or before
the fungal spore germinates and enters the plant.
Fungicides classed as eradicants can kill or inhibit pathogens which
have already invaded plant tissues. In some cases, eradicants are only
effective for a limited time (few hours to 3 days) after infection. This
is called "kick-back" action. Other eradicant fungicides and bactericides
are systemic in their action and can eliminate infections. In most cases,
the systemic fungicides are translocated in xylem tissues. However, sev-
eral of the newer fungicides can be translocated in both xylem and phloem
tissues, thus allowing for control of root diseases by foliar application.
While many fungicides have a broad spectrum (they control a broad
range of fungi), some are quite specific and control only a few fungi.
Therefore, the correct fungicide or fungicide combination must be chosen if
disease control is to be achieved. Also because certain fungicides have a
very specific mode of action on fungi, selection of fungicide tolerant or
resistant strains has occurred. To prevent or reduce the chances of de-
velopment of such strains many systemic fungicides are suggested to be
used either in combination or in alternate sprays with protectant fungi-
cides. This strategy is now used for the systemic benzimidazole and sterol
biosynthesis inhibiting type fungicides.
Antibiotics have been used to control several bacterial diseases and
experimentally for control of mycoplasma and rickettsia incited diseases.
Several chemicals have been identified that inhibit virus replication.
However, these have not yet been developed into commercial products.
Since most fungicides and bactericides are protectants and must be
present as a film on the plant surface to be protected, correct application
techniques and timing must be used to obtain maximum benefit. The need for
thorough coverage is more important for disease control in that micro-
organisms only need a microscopic area for infection and micro-organisms do
not move around to eventually contact a toxicant as do insects or mites.
Because of the need for uniform coverage to achieve disease control using
protectants, small droplets (200-400 y) and high water volumes (50-100 or
more gal/A) are considered optimal. Historically high volume (100 gal
plus/A) high pressure (200-400 psi ) hydraulic sprayers have been used.
More recently lower volume spray applications by aircraft (3-10 gal/A) or
air displacement sprayers (25-75 gal/A) have been shown to be quite effec-
tive. Aircraft have been shown to be particularly useful when wet condi-
tions preclude the use of ground equipment (these same conditions often
favor disease development) when large areas must be sprayed quickly, or
where crop damage would result from the use of ground equipment. Fungi-
cides have also been applied successfully through overhead irrigation
systems.
Fungicides and bactericides must be soluble enough to be absorbed by
the pathogen to be effective. At the same time, weatherability is desired
and they must spread from the spray deposit to form a protective barrier.
While small droplets are desired for coverage, a phenomenon called redistri-
bution precludes the need for droplets to cover all of the surface to be
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protected. Redistribution is accomplished by water (dew, rainfall, or ir-
rigation) moving the fungicide or bactericide in solution. Spray adjuvants
such as spreaders or spreader-stickers are used to obtain better coverage
by reducing surface tension (particularly on waxy surfaces) and they also
improve weatherability . In general, spray formulations are preferred to
dusts because spray applications are more effective.
Timing of fungicide-bactericide applications are important because new
growth must be protected and fungicides or bactericides break down over
time. These factors are the primary determinants of a spray schedule.
With some diseases such as potato or tomato late blight and early blight,
or Botrytis leaf blight of onion where the precise conditions under which
sporulation and infection occur are known, sprays can be applied as needed.
Besides using hygrothermographs to monitor temperature and humidity, some
potato growers wait to apply fungicides until infrared photography has
detected the late blight disease or utilize growth models to predict when
protection is needed. PDM, a potato disease management computer consultant
developed at the University of Wisconsin is an excellent example of utiliz-
ing a host growth model and epidemiological information to predict the need
for fungicide sprays.
The exact spray schedule used depends on how rapidly the crop is grow-
ing, the plant parts which need protection, conditions which favor sporula-
tion or infection, how rapidly the fungicide or bactericide breaks down,
and how the spray deposit weathers. Fungicides are generally most effec-
tive when applied immediately before or after rains since fungal spores
require moisture films. Dews can provide suitable moisture films. The
need for repetition of application varies because of the rate of pesticide
breakdown and the need to protect new plant growth.
Control of Organisms Carried on Seed, Tubers, Bulbs, and Roots
Heat, fungicides, bactericides or nematicides are often used to con-
trol pathogens carried in or on seeds or other propagative organs. Heat
(either dry, steam, or hot water soaks) is used where the plant organ can
withstand higher temperatures than the pathogen. Hot water soaks have been
widely used to control seedborne bacteria and fungi and for control of
nematodes in bulbs and roots. The exact time and temperature used depends
on the host-pathogen combination. High temperatures are often used to
inhibit virus multiplication in new plant parts thus allowing for the
establishment of virus free stock through meristem tip culture techniques.
In most cases, hot water treatments of seeds or plant organs is followed by
treatment with a protectant fungicide.
Fungicides may be used as seed protectants, disinfectants or dis-
infestants. Fungicides are applied to seeds to protect the seed from
soil-inhabiting fungi which cause seed rots and seedling blights and to
eradicate fungal infections inside or outside the seed coat. Fungicides
can be applied as dusts or slurries.
Fungicides may also be used to protect tubers, and rhizomes from
postharvest decay. Sweet potato roots, carrot roots, potato tubers and
other vegetables often receive fungicide dips or sprays to control post-
harvest or storage diseases.
67
Soil Disinfestation
Plant pathogens can be removed from the soil by heat or chemicals. In
some cases, the use of a general biocide such as heat, methyl bromide,
chloropicrin, or formalin is desirable. In other situations a more narrow
spectrum material such as a fungicide or nematicide is desirable.
Complete soil sterilization is usually not necessary and may be harm-
ful. In most cases, heat should be used to pasteurizf: soil. This will
prevent the accumulation of toxic materials such as ammonia associated with
high temperatures and will minimize the recontamination hazard of a "bio-
logical vacuum" associated with complete sterilization. Fungi such as
Pythium and Rhizoctonia often recolonize sterile soil where antagonistic
microorganisms have been killed with disastrous results. Moist heat in the
form of steam is more effective than dry heat.
Soil fumigant chemicals can be either gas or liquids which turn to a
gas. The use of a gas-proof cover over the treated soil is desirable
although water or compacted soil seals may be suitable when using slow
release liquid fumigants. Fumigant materials may be general biocides,
controlling soil infesting fungi, bacteria, nematodes, insects, and weeds
or they may be specific to only certain fungi or nematodes.
The effects of soil applied pesticides on nontarget organisms should
always be considered. For example, recent research has shown that certain
herbicides can be used to suppress diseases caused by soil-inhabiting fungi
or conversely herbicides can enhance certain diseases. Control of Aphano-
myces root rot of pea by clinitroanaline herbicides is an example.
Disinfecting Storage Areas
Since soft rot bacteria and other storage pathogens often survive in
storage bins, crates, etc., it is important that such used containers be
disinfected before use. Formalin which has been widely used for this
purpose in the past has to a large extent been replaced by modern disin-
fectants such as quaternary ammonia compounds.
Biological Control
Biological control is a most widely used but little understood control
practice. Much of the control achieved through crop rotations and clean
plow-downs or incorporation of green manure is due to the activity of or-
ganisms antagonistic to plant pathogens. Recently, naturally occurring
disease suppressive soils have been identified. For example, when small
amounts of a disease suppressive soil is added to soil infested v/ith bean
root rot pathogens, bean root rot is suppressed. When disease suppressive
soil is autoclaved or is not added, root rot develops normally. Under-
standing this and other phenomena in the soil will provide controls for
many important soil-borne diseases.
The use of introduced mycoparasites , bacteriophages, or other hyper-
parasites is still experimental. However, research has progressed rapidly
with several potential commercial products likely to be introduced soon.
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Mycoparasites have shown excellent potential for control of Verticillium
wilt, Sclerotinia white mold, Rhizoctonia clamping off and several other
diseases.
The use of trap crops or antagonistic plants has been used for control
of nematodes. Trap crops can be used to control sedentary nematodes such
as the root knot or potato golden nematode. Larvae of these nematodes
infect the trap crop and if the trap crop is destroyed before the larvae
develop into adults, nematode populations are reduced. Planting antagonis-
tic plants such as asparagus or marigolds can be used to control some but
not all species of nematodes. Neither antagonistic plants nor trap crops
have been effective on a commercial basis.
Virus diseases have been controlled by inoculating seedlings with a
mild strain of virus. Tobacco mosaic virus (TMV) is controlled in commer-
cial tomato greenhouses by inoculating plants with a mild strain prior to
exposing the plants to a severe strain of TMV in the production area.
While the mild strain may cause some yield loss (less than 5/&), it prevents
infection by the severe strain thus reducing yield losses which can be as
high as 30$. This cross protection phenomenon is effective only with
related virus strains. It is ineffective in controlling non-related
strains or double virus infections.
Another form of virus control is called interference. In this case, a
plant is exposed to one virus and is protected for a short time (days to
weeks) from infection by other unrelated viruses. This has not been used
commercially and has only been shown in laboratory experiments.
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NEW FUNGICIDES FOR VEGETABLE DISEASE MANAGEMENT
B. J. Jacobsen
Within the past few years, several new types of fungicides have been
developed that offer new or better controls for vegetable diseases than
^
were available only 5 years ago. In general, these newer fungicides do not
control as broad a spectrum of diseases as older materials such as mancozeb
or chlorothalonil (Bravo). However, most have systemic activity and the
ability to provide curative action. These characteristics will allow the
development of better disease management strategies because the grower in
many situations can take action after infection occurs.
Recent trends in the development of new fungicides have been toward
systemic products with broad-spectrum activity against powdery mildews,
rusts, fungal leaf spots and blights, flower and fruit spots, and/or root
and stem or crown rots of a wide range of crop plants. The goal of new
fungicide development has been to formulate products that are effective
against a wide range of plant-pathogenic fungi when applied at low rates
and, preferably, with only one to three applications rather than 6-10 appli-
cations applied every 7-10 days. Because of the increasing occurrence of
tolerance (often called resistance) to systemic fungicides, a number of
combination products have been introduced containing a mixture of systemic
and protective-contact fungicides. How many of the following new fungi-
cides will still be available for testing or sale 10 years from now is
unknown.
Registration of these new materials for many vegetable crops will
likely occur several years after registration on "major" crops. This is
because of the tremendous cost in developing residue and feeding data
needed for registration. Registration costs are often $100,000 -
$1,000,000 per crop and the profit potential for many vegetable crops is
too low for companies to invest in registration data development. However,
cooperation between the EPA, USDA, and industry in the IR-4 program should
allow for registration of many of the new fungicides on the "minor" (vege-
table) crops. Also, the EPA is now allowing registration by crop grouping
such as leafy vegetables. While registration of these new fungicides will
be slow, progress will occur.
Ergosterol Synthesis-Inhibiting Fungicides
Ergosterol synthesis-inhibiting fungicides are among the newest and
most promising fungicide available for disease control. These fungicides
have systemic, long-lasting protective, and limited curative properties.
Although the following compounds are related chemically and in their mode
of action they differ in the spectrum of diseases they control. These
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compounds include triadimefon, triadimenol, etaconazole, bitertanol, tri-
forine, propiconazole, fenarimol, imazalil, penconazole, pyrozophos, and
myclobutanil. At this time only triadimefon has EPA registration, Pro-
piconazole will likely be the next to be registered.
Triadimefon (Bayleton; Mobay)
This forerunner of other sterol-inhibiting fungicides is applied to
the foliage of cereals, seed grasses, deciduous fruits and nuts, vegeta-
bles, trees, shrubs, and flowers to control rusts, powdery mildews, certain
leaf spots and blotches as well as some fruit rots and blossom blights.
Other diseases controlled include scab, scald and Typhula snow mold of
cereals. On turfgrasses, Bayleton will control powdery mildew, rusts,
brown patch, dollar spot, red thread and pink patch, anthracnose, leaf
smuts, snow molds, and "Fusarium blight." Bayleton is sometimes combined
with mancozeb, captafol, or other fungicides to provide broader spectrum
control or to prevent development of fungicide-tolerant (resistant) fungal
strains. Bayleton has proven to be a valuable tool for controlling powdery
mildew. Excellent control of only "Erysiphe" mildew and will provide only
fair control of "Sphacelotheca" mildew. A microscope is needed to differen-
tiate these two powdery mildew fungi.
Triadimenol (Baytan; Mobay)
This systemic seed treatment fungicide, although not yet available,
controls such diseases as stinking smut of wheat, loose smut of wheat and
barley, powdery mildew, rusts, scald, Typhula snow mold, and certain leaf
spots of cereals, rusts, and head smut of corn. It is sometimes combined
with another fungicide such as mancozeb, chlorothalonil , or captafol to
broaden its spectrum of disease control. This fungicide may have potential
as a seed treatment for sweet corn and onions.
Etaconazole (Vangard; Ciba-Geigy)
A systemic fungicide, like triadimefon, with protective and curative
(eradicative) action. It is especially active against powdery mildews,
rusts, Sclerotinia white mold, and scabs (Venturia species) on various
crops. It is also an effective seed treatment for cereals to control loose
and covered smuts and species of Helminthosporium causing seedling blights,
spot blotch, and other diseases.
Bitertanol (Baycor; Mobay)
This broad-spectrum, protective and eradicative foliar fungicide with
systemic activity is used as a foliar spray on deciduous fruits and nuts,
bananas, peanuts, soybeans, cereals, vegetable crops, and ornamentals to
control rusts, powdery and downy mildews, scabs, leaf spots, black spot,
flower and fruit spots and rots, and anthracnoses. It is formulated as
wettable powders and as an emulsifiable concentrate.
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Triforine (Funginex; FMC)
This locally systemic fungicide has protectant and eradicative action
against powdery mildews, scabs, rusts, certain leaf spots, fruit rots,
blossom blights, and other diseases of fruits, vegetables, cereals, and
ornamentals. It is currently registered for use on apples, stone fruits,
blueberries, roses (powdery mildew, black spot and rusts), and other orna-
mentals. Triforine is also used as a postharvest dip, spray, or in combina-
tion with wax for stone fruits and cranberries. Outside the U.S.A. it is
used as a liquid seed treatment to control powdery mildew in spring barley.
Triforine may prove to be a valuable tool for powdery mildew control on
vine crops.
Propiconazole (Tilt for agronomic crops and Banner for turfgrasses;
Ciba-Geigy)
This broad-spectrum foliar and soil fungicide with systemic and eradi-
cative properties controls powdery mildews, rusts, and numerous leaf spots
and blights caused by fungi in the Ascomycetes, Basidiomycetes, and Deutero-
mycetes families. Outside the U.S.A. it is sold in various combinations
with other fungicides including chlorothalonil , captafol, carbendazim, and
tridemorph. Propiconazole is available as an emulsifiable concentrate and
as granules. This material shows excellent promise in the Midwest for
control of foliar diseases of wheat and rusts and Helminthosporium blights
on corn. This will be an excellent material for control of foliar diseases
of sweet corn.
Fenarimol (Rubigan; Elanco)
A broad-spectrum, locally systemic foliar fungicide with curative
activity. It controls many powdery mildews; scab and rusts of apple; leaf
spots of cherry, sugar beet and strawberry; dollar spot, brown patch, leaf
smuts, "Fusarium blight," anthracnose, and snow molds of turf.
Imazalil (Bromazil; Broadex Corp—Deccozil; Pennwalt—Fungaflor and Nuzone;
Wilbur Ellis; manufactured by Janssen Pharmaceutica)
Imazalil is a broad-spectrum systemic fungicide which has shown ex-
cellent potential as a fungicide seed treatment and postharvest treatment
for fruits and vegetables. It has shown excellent activity against such
fungi as Fusarium , Gaeumannomyc es , Helminthosporium , Pyrenochaeta , Thiela-
viopsis , Verticillium , and a wide range of seed decay fungi, and some smuts
In addition, it controls powdery mildews.
Penconazole (Topaz, Topas ; Ciba-Geigy)
This systemic fungicide has protective, curative and eradicative
properties. It is particularly effective against powdery mildews, apple
and pear scab, plus other Ascomycetes, Basidiomycetes, and Deuteromycetes.
It has shown excellent potential on a wide range of fruit and vegetable
crops.
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Pyrozophos (Afugan, Curamil; Hoechst)
A systemic fungicide that provides good to excellent control of pow-
dery mildews and species of such fungi as Helminthosporium , Mycosphaerella ,
and Rhynchosporium . It is sold in combination with captafol (Difolatan) as
Furesan
.
Myclobutanil (Systhane, formerly RH-3866 ; Rohm & Haas)
This is a broad-spectrum, systemic, protectant-contact and eradicant
fungicide that has shown excellent potential for the control of a wide
range of diseases infecting fruits, vegetables, field crops, and orna-
mentals. It shows good to excellent potential for control of powdery
mildews, rusts, Septoria and Helminthosporium diseases and others caused by
Ascomycete and Deuteromycete fungi.
(No Common Name) (Nu Star, formerly DPX H6973 ; DuPont)
Nu Star is a broad-spectrum systemic, protectant and eradicant fungi-
cide that shows excellent potential for the control of a wide range of
diseases of field crops, fruits, vegetables, ornamentals and turfgrasses
diseases caused by Ascomycete and Deuteromycete fungi.
New Fungicides For Control of Phycomycete Fungi
There are several new fungicides that are active against Phycomycetes
(or "water mold" fungi). This group includes metalaxyl, cymoxanil, bena-
laxyl, cyprofuram, etridiazole or ethazol, and fosetyl Al. These fungi-
cides will provide previously unavailable control of Phytophthora root
rots, downy mildew, other Phytophthora diseases, and Pythium diseases.
Metalaxyl (Ridomil for agronomic and vegetable crops. Subdue for
ornamentals and turfgrasses, and Apron as a seed dressing; Ciba-Geigy)
This new fungicide gives long-lasting, systemic and curative control
of soil-borne diseases (damping-off , seedling blights, downy mildews, root
and stem rots) caused by Phycomycetes including species of Pythium and
Phytophthora and such downy mildew fungi as Peronospora , Sclerophthora , and
Sclerospora . Metalaxyl now registered has provided a good to excellent
control of Phythium seedling blights of many vegetables. Buckeye rot of
tomato, Phytophthora rot of pepper and downy mildew of onion, cucurbits or
crucifer crops. It is effective when used on soybeans, cereals, grasses,
tobacco, potatoes, other vegetables, ornamentals, avocado, citrus, coni-
fers, and cotton. Apron seed dressing may be combined with captan or
another fungicide to control a wide range of seed rot and seedling blight
fungi. It has shown excellent potential on a seed treatment for beans and
sweet corn in the U.S.A., Ridomil and Subdue are sold in combination with
folpet, maneb, mancozeb, fixed copper, or other fungicides for use on
vegetables and fruits to control a broad spectrum of diseases. A number of
different formulations (granules, wettable powders, flowables, emulsifiable
concentrates) are available. Tank mixes should be available in the future
since fungal resistance has occurred rapidly wherever this material is used
alone.
74
Cymoxanil (Curzate; DuPont
)
This protective-contact fungicide has local systemic action. It is
especially effective in controlling late blight of potato and downy mildew
diseases. In addition to its fungicidal activity it is a strong anti-
sporulant. Cymoxanil has a short persistence on plant tissue and is there-
fore combined with protective-contact fungicides such as mancozeb, folpet,
chlorothalonil , fixed copper fungicides, etc.
Benalaxyl (Galben; Montedison USA Inc. Tested as MF-6 95 by Mallinckrodt
)
Benalaxyl is a new systemic fungicide (not yet available) that con-
trols comycete fungi including downy mildews, Phytophthora , and Pythium
species. It has shown promise for use on ornamentals, turf, tobacco,
potato, grapes, and lettuce.
Cyprofuram (Vinicur = cyprofuram and folpet, cyperal = cyprofuram and
mancozeb; Sheering AG)
Cyprofuram has both protective and limited systemic activity against
downy mildew and Phytophthora fungi. It is combined with another fungicide
e.g. folpet and mancozeb to broaden its spectrum of activity.
Etridiazole or Ethazol ( Truban , Koban—Mallinckrodt; Terrazole—Clin)
A pre- and post-plant fungicide that controls damping-off, root and
stem rots caused by Aphanomyces , Pythium , Phytophthora , and other soil fungi.
It is currently registered for use on cotton, peanuts, sorghum, soybeans,
sugar beets, wheat, turfgrasses (as Koban 30), and numerous ornamentals
including bedding plants, bench plantings, container and bedgrown plants.
In combination with PCNB, etridiazole is an effective seed treatment
(Terra-Coat) or soil fungicide (Terraclor Super-X).
Banrot (Mallinckrodt) is probably the best all around soil fungicide
for controlling all types of root and crown or stem rots caused by such
fungi as Pythium , Phytophthora , Rhizoctonia , Fusarium , and Thielaviopsis
that attack ornamentals. Banrot contains 15 percent etridiazole and 25
percent thiophanate-methyl . A variety of formulations (emulsif iable
concentrates, wettable powders, and granules) are available for
etridiazole.
Fosetyl (England) and Phosethyl Al (France); sold in the U.S.A. as Aliette
by Rhone-Poulenc.
A highly mobile (both upwards and downwards in plants), preventive,
curative, and systemic fungicide active mainly against root- and stem-rot
fungi of ornamentals, grapes, strawberries, vegetables, hops, pineapple,
avocado, rubber, cacao, citrus, black pepper, tobacco, and turfgrasses
caused by species of Pythium , Phytophthora , and other Oomycetes. Aliette
is applied as a soil drench, top dressing, or incorporated into the soil
medium. It is also sold in combination with folpet {25%) and mancozeb
(26/&); other combinations are in progress to broaden its spectrum of
activity.
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New Protective-Contact Fungicides
Several new protective-contact fungicides have recently been marketed.
These include iprodione, vinclozolin, prochloraz, and nuarimol.
Iprodione (Rovral for fruits and vegetables, Chipco 26019 for turfgrasses
and ornamentals; Rhone-Poulenc)
A long-lasting, broad-spectrum, contact foliar, soil, and seed fungi-
cide with excellent activity against a wide range of fungi including Al-
ternaria, Botrytis , FYisarium , Helminthosporium , Monilinia , Rhizoctonia ,
Sclerotinia , and Sclerotium. Registered for use on turfgrasses, stone
fruits, various ornamentals, lettuce, garlic, and crucifer crops grown for
seed. It is being experimentally tested in the U.S.A. as a spray for
berries, citrus, small grains, peanuts, tomatoes, and other crops and as a
seed treatment on cereals, vegetables, sugar beets, sunflower, rapeseed,
and cotton.
Vinclozolin (Ronilan; BASF—Ornalin and Vorlan; Mallinckrodt
)
A protective-contact foliar fungicide that controls diseases on nu-
merous woody and herbaceous ornamentals, grapes, bush fruits, strawberries,
vegetables, rape, and turfgrasses caused by species of Botrytis , Sclero -
tinia , and Monilinia . It is also used as a bulb, corm, and tuber dip treat-
ment. Ornalin is used on ornamental herbaceous, woody and bulb crops grown
in greenhouses and outside. Ornalin Fumi gator is released as a smoke for
control of Botrytis on ornamentals in enclosed areas. Vorlan prevents and
controls such turf diseases as dollar spot, Fusarium patch, "Helmintho-
sporium" diseases, red thread, and brown patch.
Prochloraz (Octave, Sporgon, Spartak; Sheering AG)
Prochloraz is a broad-spectrum protective and curative (eradicant)
fungicide for use in the control of foliar and seedborne diseases of cere-
als, vegetables, ornamentals, and turfgrasses. It has shown promise as a
post-harvest treatment for fruits and vegetables.
Nuarimol (Trimidal; Elanco)
This broad-spectrum, protective, curative and eradicant fungicide
shows promise for the control of foliar diseases of fruits and vegetables
and as a seed treatment fungicide for cereals.
Thiophanate-methyl (15/&) and mancozeb (60%); sold as Duosan and Zyban
(Mallinckrodt)
These broad-spectrum foliar fungicides combine protectant-contact and
systemic action. Duosan is used to control such turf problems as "Helmin-
thosporium" diseases, dollar spot, red thread, copper spot, brown patch,
rusts, Fusarium patch, and anthracnose. Duosan and Zyban also have an
expanding list of woody and herbaceous ornamentals on which they are regis-
tered to control anthracnoses , black spot, flower blights, numerous leaf
spots and blights, stem and twig blights, downy and powdery mildews, scabs,
and rusts.
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A number of other fungicides or fungicide combinations could be men-
tioned including propamocarb hydrochloride (Banol) currently used to con-
trol Pythium blight on turfgrasses and numerous experimental fungicides
currently listed only by a combination of letters and numbers.
Many of the fungicides mentioned above have not yet been cleared by
the EPA for use in the United States or for all of the diseases and crops
listed. Numerous registrations are in progress. Be sure to read the
entire label before using any new fungicide.
Barry J. Jacobsen is Professor and Extension Project Leader in Plant
Pathology, Department of Plant Pathology, University of Illinois, Urbana,
Illinois
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INFLUENCE OF PLANT NUTRITION ON VEGETABLE CROP DISEASES
Barry J. Jacobsen
The influence of nutrients on vegetable crop diseases is complex and
in many situations poorly understood. Nutrient deficiencies or excesses
can either increase or decrease disease severity. These effects can often
vary between plant families or even closely related crops within a plant
family.
The effects of nutrients can be specific or indirect. Indirect ef-
fects are the most difficult to identify in research but may be the most
important. For example, it is logical that a plant which is not nutrient
deficient and is operating without environmental limitations can tolerate
greater amounts of disease with little or no yield or quality loss than a
plant stressed by nutrient deficiency or excess. This is especially true
for root diseases such as those caused by nematodes and Rhizoctonia or
Fusarium root rots.
The discussion of nutrient effects in this talk will be largely lim-
ited to the major nutrients nitrogen (N), potassium (K) , and phosphorus (P)
Nitrogen
Nitrogen is perhaps the most widely researched element in terms of
effect on plant diseases. Excessive amounts of nitrogen often lead to
"soft", lush stem and foliage growth. Vegetable crop diseases shown to be
increased by excess nitrogen include:
Rhizoctonia damping off
Sclerotinia rots of bean, lettuce and cabbage
Botrytis stem, leaf or fruit rot or blights of many vegetable crops
bacterial canker of tomato
angular leaf spot of cucumbits
Verticillium wilt of tomato, pepper, eggplant, and potato
powdery mildew of cucurbit crops
rust of sweet corn, beans, and onions
bacterial soft rot of many vegetable crops
Botrytis or bacterial soft rot of onions in storage
In general, these effects are more pronounced for nitrate nitrogen forms of
nitrogen then ammonium nitrogen forms. For example, Fusarium yellow of
celery and Verticillium wilt are accentuated by nitrate nitrogen and sup-
pressed by ammonium nitrogen whereas Fusarium wilt of tomato is suppressed
by nitrate nitrogen.
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Nitrogen deficiency has been shown to increase Alternaria leaf blight
of tomato and potato (Early blight), and cucurbits. These Alternaria dis-
eases usually start on older lower leaves which are senescing because of
nitrogen deficiency. Adequate amounts of nitrogen availability through the
growing season, particularly during fruit or tuber set and growth is an
important disease management consideration. Side dressing, nitrification
inhibitors, or foliar applications can be used to insure adequate nitrogen
fertility. Petiole analysis has been used very successfully in potato
culture in early blight management. ^
Increased levels of Alternaria early blight often lead to increased
tomato anthracnose fruit rot and sunscald problems.
Potassium
Potassium plays an important role in plant health. The potassium ion
plays an important role in photosynthesis and therefore sugar availability
for many plant functions including building of plant cell walls. Where
potassium is deficient many diseases are increased. These include; Rhizoc-
tonia root and stem rot of many vegetables, Verticillium wilt of tomato,
eggplant, pepper, and potato, Fusarium wilt of tomato, melons, and cabbage,
Fusarium crown rot and wilt of asparagus, Alternaria fruit rots of tomato
and pepper, Alternaria leaf blight of cucurbits and Helminthosporium leaf
blights of sweet corn.
Excessive amount of potassium chloride (KCL) have been shown to
increase Fusarium yellows of celery particularly where ammonium nitrogen
levels are also high.
Phosphorus
Like potassium, phosphorus plays an important role in overall plant
health. Phosphorus deficiency generally results in increased damage from
several root and crown rot fungi, particularly Fusarium, Cylindrocladium,
and Thielaviopsis, and from numerous fruit rot fungi. While phosphorus
deficiency is not common in Illinois, low grade root rots and crown rots
are often associated with low levels of phosphorus where soils are cold and
wet or where nitrogen levels or plant populations are high.
Other Nutrients
Other nutrients which have been shown to be involved in vegetable crop
diseases include calcium, copper and boron. Calcium deficiencies have been
associated with blossom end rot of tomato, pepper, and pumpkin and calcium
nitrate foliar sprays have proven to be of value. (However maintaining a
uniform adequate soil moisture is more important). Calcium deficiency has
also been shown to increase susceptibility of tomato and potato to Verticil-
lium wilt and has been shown to be involved in the internal necrosis prob-
lem of potato. Excess calcium has been shown to interfere with magnesium
uptake and result in increased damage from bacterial spot in pepper or
tomato. However excessive magnesium levels on leaves also result in in-
creased damage from bacterial spot. Excessive levels of calcium have also
been shown to increase Phytophthora root and stem rot of pepper.
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Copper deficiency while rare has been shown to cause increased damage
from storage rots in onions.
Boron deficiency which is often common in high pH soils has been shown
to increase damage from Aphanomyces black root in radish and turnip and the
root rot complex in table beet.
There are many other examples of nutrients influencing vegetable crop
disease. Those mentioned in this article are those applicable to the mid-
west. In general, proper soil pH and a properly balanced nutrient program
based on soil and tissue tests will minimize nutrient involved disease prob-
lems. It should be remembered that a nutrient management is only part of
an overall disease management program.
Barry J. Jacobsen is Professor and Extension Project Leader in Plant
Pathology, Department of Plant Pathology, University of Illinois, Urbana,
Illinois.
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NEW POSTEMERGENCE HERBICIDES IN VEGETABLE CROPS?
John B. Mas i Unas
Although, herbicides are available for postemer-
gent weed control in vegetable crops, serious defi-
ciencies exist. These deficiencies can be grouped
into three areas: 1) postemergence grass control in
broadleaf crops; 2) postemergence broadleaf weed
control in broadleaf crops; and 3) postemergence
grass control in sweet corn. New herbicides which
have been developed for use in field corn and soy-
beans, when available for vegetable crops, should
fill these voids.
What can be expected from the postemergence
herbicides currently available for vegetable crops?
An integrated approach should be taken in vegetable crop weed control.
This approach should combine crop rotation, tillage, preemergence herbi-
cides and postemergence herbicides. No vegetable crop weed control program
is available solely using postemergence herbicides. Postemergence herbi-
cides only should be considered as supplemental treatments to correct
failings of preemergence herbicides. Common postemergence herbicides for
vegetable crops are listed in Table 1 . Basagran is the most widely labeled
postemergence herbicide in vegetable crops. It is labeled for use in sweet
corn, peas, and dry beans, and is particularly good against small cocklebur
and jimsonweed. Basagran is a more economical option this growing season
because of recent price reductions. Another common postemergence herbicide
is metribuzin (Lexone/Sencor ) . It is particularly good, postemergence,
against purslane and pigweed. Lexone/Sencor is labeled for postemergence
application on tomato and potato. There is a problem with crop suscepti-
bility if the herbicide is used without at least 3 days of sunny weather
occurring prior to application. Differential varietal susceptibility also
occurs in potato.
Table 1. Some postemergence herbicides labeled for use in
vegetable crops
Herbicide Weeds Controlled Corn Labeled
Atrazine
Basagran
Brominal
2,M-D amine
Fusilade 2000
Goal
Lexone/Sencor
(metribuzin)
Lorox/Linex
Certain grasses and
broadl eaves
Annual broadleaves
and nutsedge
Annual broadleaves
Broadleaves
Grasses
Annual broadleaves
Certain grasses
and broadleaves
Certain grasses
and broadleaves
Sweet corn
Sweet corn, peas
beans
Onions
Asparagus
Nonbearing asparagus
Onions
Potato, tomato
Carrot
Roundup and Gramoxone Super (paraquat) are postemergence herbicides
that can be applied outside the normal growing season to control emerged
weeds. Weeds should be actively growing and the application must be made
before the crop has emerged. If you are applying Roundup to control peren-
nial weeds, it is recommended that Roundup be applied before working the
soil. Once Roundup has been applied, it must be allowed to translocate
throughout the perennial weeds for several days or incomplete control may
result. If perennial weeds are not a major problem early flushes of weeds
can be eliminated by preparing the soil 10 to 14 days before planting and
then applying Roundup or Gramoxone Super to all weeds that emerge. The
crop should then be planted with minimal reworking of the soil. Neither
herbicide has any residual activity.
Herbicides for postemergence grass control in broadleaf crops should
be the first category of new herbicides to become available in vegetable
crops. A number of herbicides are included in this category (Table 2), and
they vary in their activity against specific grasses. For example, the
susceptibility of common grasses to Poast is giant foxtail > fall panicum >
volunteer corn > shattercane > johnsongrass while for Fusilade 2000 the
susceptibility is volunteer corn > shattercane > johnsongrass > giant fox-
tail > fall panicum. Poast and Fusilade 2000 currently are available for
use in soybeans, and may be available for some vegetable crops within the
next couple of years. BASF, the manufacturer of Poast, has submitted to
the EPA the information required for labeling in a number of vegetables,
including tomatoes, peppers and some of the vine crops. Research also has
indicated that these herbicides have excellent safety to broadleaf crops.
So they should be a welcomed addition to the vegetable crops weed control
arsenal.
Table 2. Examples of postemergence grass herbicides
Trade Name Formulation* Comp any
Assure
BAS 517
Fusilade 2000
Hoelon
Poast
Select
Verdict
Whip
0.8
2.0
1.0
3.0
1.53
2.0
2.0
1.0
DuPont
BASF
I CI
Hoechst
BASF
Chevron
Dow
Hoechst
* Formulations are in lbs. of active ingredient per gallon
The potential of combining postemergence grass compounds with labeled
postemergence broadleaf herbicides to provide broad spectrum weed control
is being investigated. As Table 3 illustrates, the current problem is that
tank mixing these two categories of herbicides can result in crop injury.
Crop phytotoxicity may be partially caused by the crop oil concentrate used
with the grass herbicide increasing the penetration of the broadleaf herbi-
cide into the crop.
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Table 3. Onion injury two weeks after application of the
herbicide to plants with 3 true leaves
Treatment Rate (lb. ai/A) % Onion Injury
Dacthal 8.0
Goal* 0.125 17
Goal+Poast* 0.125 + 0.2 22
Goal+Fusilade* 0.125 + 0.188 48
Brominal+Poast 0.25 +0.2 40
* with 1 qt/A Crop Oil Concentrate
A number of promising herbicides for postemergence broadleaf weed con-
trol have entered the soybean market and, hopefully, soon will be available
for use in vegetable crops. Acifluorfen (Blazer /Tackle) is being evaluated
for control of eastern black nightshade in tomatoes. Tomatoes are injured
by the herbicide, but tolerance increases as the plants get larger. Blaz-
er/Tackle at 1/4 to 3/8 lb. ai/A will not kill tomatoes greater than 6
inches tall, and will control eastern black nightshade with less than 5
true leaves. At these rates Blazer /Tackle can cause up to 6055 phytotoxi-
city to the tomatoes, but tomatoes recover and final yields are not af-
fected (Table 4)
.
Table 4. The effect of Blazer /Tackle treatment on total tomato
fruit production (lbs/10 ft. of row)*
Blazer /Tackle Treatment Date
Rate (lb ai/A) June 23 July 3 July 7 July 14 July 21
0.25 99 122 103 107 97
0.375 75 111 102 99 108
* The hand weeded control had a yield of 106 lbs/10 ft. of row
Cobra is a postemergence broadleaf herbicide for soybeans related to
Blazer/Tackle which is being evaluated for use in vegetable crops. It is
manufactured by PPG, and has both preemergence and postemergence activity.
Cobra has been evaluated in tomatoes, peppers, onions, vine crops, and cole
crops. It is especially promising for postemergence weed control in on-
ions
, but at present does not appear to have adequate safety for other
vegetables
.
In 1986, DuPont obtained the first clearance for postemergence use of
a sulfonylurea herbicide in soybeans. This herbicide, Classic, provides
excellent control of cocklebur, jimsonweed, ragweed, and pigweed (Table 5).
Classic may have promise for use in some of the dry bean crops, but prob-
lems with the sulfonylureas, including their extremely long soil persist-
ence and the extreme sensitivity of some vegetable crops to them, makes the
general availability of Classic in vegetable crops doubtful.
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Table 5. Relative effectiveness of postemergence broadleaf
herbicides#
Weed Basagran Blazer* Classic Metribuzin
Pigweed pint E E E
Lambsquarters P P P G
Jimsonweed G-E E E G
Common Ragweed G G P F
Velvetleaf G-E F-G F-G G
Ivyleaf Morningglory P G G P
Cocklebur E G E P
Black nightshade P E P P
# This chart gives a general comparative rating,
conditions erratic results may result
* Cobra has a similar activity as Blazer /Tackle
** E = excellent; G = good; F = fair; P = poor
Under unfavorable
Lentagran (pyridate) is a postemergence broadleaf herbicide that has
been available in Europe for a number of years. It gives good control of
larabsquarter and purslane. Lentagran has been tested in cabbage and cauli-
flower, exhibiting excellent crop safety and, hopefully, in the next couple
of years will be available for use in the cole crops.
The last category of new postemergence herbicides, those providing
postemergence grass control in corn, are the furthest from becoming availa-
ble for use by vegetable growers. The first product in this category to be
labeled for use in field corn is Tandem. It is a 4EC, manufactured by Dow,
and was cleared in 1986 for postemergence use in field corn in combination
with atrazine and oil or Bladex. Tandem will improve the control of annual
grasses less than 2 inches tall over the control possible with atrazine or
Bladex. Stauffer also has new compounds in development which appear to be
especially promising for postemergent grass control in corn. It will proba-
bly be another 5 to 10 years before any herbicides in this category are
adequately evaluated to be labeled for use in sweet corn.
John Masiunas is Assistant Professor of Horticulture at the University of
Illinois. This talk was presented at the 198? Illinois Fruit and Vegetable
Growers Convention.
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HOW TO AVOID AND TEST FOR HERBICIDE CARRYOVER
John B. Mas i Unas
Herbicide persistence, which is required to provide season long weed
control, also can lead to injury in subsequent crops. Carryover is an
important concern to vegetable growers because many vegetables exhibit
extreme sensitivity to commonly used herbicides. Rotation between vege-
tables and corn or soybeans is often used in the midwest. Herbicides
available for corn or soybeans tend to have long soil persistence and can
lead to carryover problems in subsequent vegetable crops. For example the
new sulfonylureas (Classic, Glean) and imidazolines (Scepter and Pursuit)
can persist in the soil for over a year (Table 1). Soil factors influence
herbicide activity by controlling availability through absorption to clay
or organic matter. Organic matter also influences the activity of soil
microbes which are responsible for most herbicide degradation. Environ-
mental conditions, such as cold temperatures, dry soils, and high soil pH,
will all decrease microbial degradation, and increase the likelihood of
herbicide carryover.
Table 1 . Soil persistence of common herbicides.
< 3 months 3-6 months > 6 months
Alanap
Ami ben
Bladex
2,U-D
Dacthal
Dual
Lasso
Lexone/Sencor
Lorox
Atrazine
Enide
Karmex
Prefar
Princep
Prowl
Surflan
Treflan
Classic
Command
Devrinol
Glean
Scepter
Sinbar
Solicam
Spike
Tor don
* Approximate length of herbicidal activity under normal summer conditions
in central Illinois at labeled use rates
Avoiding Herbicide Carryover
Correction of carryover problems once they occur are virtually impossi-
ble, thus carryover should be avoided. Careful record keeping is extremely
important in either avoiding carryover or assisting in its identification
if it does occur. Things such as past crops grown, pesticides used, their
rates, nutrition, and past pest problems should be recorded. Then this
information can be used to determine crop rotations or predict the poten-
tial for carryover.
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Carryover problems can be avoided through careful selection of herbi-
cides and crop rotations. Often a number of herbicides are available for a
crop, and the herbicide can be selected with potential carryover problems
in mind. For example, if a corn to vegetable rotation is used, atrazine
should not be used for weed control in the corn. Herbicide combinations
also are a good way to prevent carryover problems, because they often allow
lower herbicide rates to be used. In some vegetables, few herbicides are
available, and crop rotations have to be designed to prevent carryover.
For example, in transplanted muskmelon, Prefar and Alanap are the only
herbicides available, each controlling different weeds. Thus, if musk-
melons are grown, Prefar carryover can be expected and rotations should be
designed accordingly. Herbicide label restrictions on rotation give an
indication of the potential for carryover and always should be followed.
In combination with a careful choice of herbicides, correct applica-
tion techniques are necessary to prevent carryover. Improper application
can cause carryover problems. If overlapping occurs or the sprayer is not
turned off at the end of the field, these areas will have the potential for
carryover. The lowest possible herbicide rate providing adequate control
for a particular soil type and weed problem should be used. The applica-
tion of the lowest possible rates relies on accurate acreage determination,
accurate chemical measurement, proper sprayer calibration, and uniform
application. If low rates can be used without sacrificing weed control
then production costs can be reduced.
Timing and method of herbicide application are also important in
avoiding herbicide carryover. If a herbicide has a tendency to persist
longer than desired, incorporation can cause it to last longer than surface
application. Timing of application also is an important consideration in
trying to prevent carryover problems. Postemergence applications have a
greater potential for carryover and injury to the following year's crop
than do preemergence applications. Thus, atrazine applied as a postemer-
gence treatment in corn can cause more carryover problems than preemergence
applications at the same rate.
Crop rotations can go a long way in reducing the potential of herbi-
cide injury occurring. Generally if the potential of the herbicide carry-
over exists, a crop for which the herbicide is labeled should be grown the
next season. For example, if atrazine is applied then only sweet corn
should be grown the next year. Common vegetable herbicides such as
Devrinol and Treflan are labeled for a number of vegetable crops making
rotation between labeled crops easy.
Tillage also reduces the potential of carryover by increasing the rate
of herbicide degradation and diluting the amount of herbicide in the seed-
ling root zone. With vegetable crops, reduced tillage should not be con-
sidered. If carryover is potentially a problem then fall plowing should be
considered.
Identifying Herbicide Carryover
Herbicide carryover problems are difficult to predict. When carryover
occurs it normally appears as patterns of injury in the affected field.
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Sections of a field may have carryover problems because of double applica-
tion or overlapping. Incorporation or drainage patterns may cause local-
ized hot spots. Field ends traditionally have carryover problems due to
spray equipment either being turned on too soon or not turned off soon
enough. If there is no pattern to the injury, then carryover as the cause
is less likely.
Herbicides can be classified according to the activity that they have
in plants (Table 2). Herbicides within a particular category will cause
similar crop injury. One category of herbicides that often cause carryover
problems are the triazines (atrazine, simazine). These herbicides inhibit
photosynthesis, causing marginal leaf chlorosis. If the problem is more
severe then interveinal chlorosis or even necrosis, similar to contact
burn, can occur. The second category of herbicides which can cause carry-
over problems are the dinitroanalines (Treflan, Sonalan). The dinitroana-
lines effect mitosis causing inhibition of root growth. This injury can
lead to swelling of the stem at the soil line or clubbed shaped roots.
Table 2. The classification of common herbicides.
Herbicide
Class
Mechanism
of Action Examples
Triazines
Dinitroanalines
Thiocarbamates
Chloracet amides
Sulfonylureas and
Imidazolines
Photosynthesis
inhibition
Root inhibition
Shoot inhibition
Root and Shoot
inhibition
Inhibit amino
acid synthesis
Atrazine, Princep
Bladex, Lexone/Sencor
Treflan, Prowl, Sonalan
Eptam, Eradicine, Sutan +
Tillam
Lasso, Dual, Ramrod
Glean, Harmony, Classic,
Scepter, Pursuit
Identifying herbicide carryover from symptomatology can be difficult
because other factors can cause similar injury. Mechanical injury during
cultivation can cause shoot injury similar to that from thiocarbamates.
Anhydrous ammonia or wind can cause tissue desiccation, resulting in injury
similar to that occurring from the triazines. Diseases or nematodes can
cause root or stem swelling similar to dinitroanaline injury. Thus, identi-
fying carryover cannot solely rely on plant injury symptoms.
Testing for Carryover
The most important factor in testing for carryover is the careful
sampling of the soil and any injured plants. Unaffected plants or soil
should always be sampled at the same time to provide a control. Sampling
of soil should be done similar to sampling for nutrient analysis. Normally
injury from herbicide carryover occurs on small seedlings, thus only the
upper couple of inches of soil need to be sampled. Fields should be sec-
tioned according to any apparent patterns and samples should be taken from
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throughout each section. Samples from the differently affected sections
should be kept separate. If possible, duplicate samples also should be
taken.
Many state universities have plant diagnostic clinics which are a good
place to start in trying to have the problem identified. Your county
Cooperative Extension Office should have information on submitting samples.
These clinics cannot be expected to identify the exact herbicide and amount
that is in your samples. Instead they should be able to separate injury
caused by herbicide carryover from that caused by nematodes, diseases or
insects. They should also be able to suggest the category of herbicide
that caused the injury (i.e. dinitroanalines, triazines, thiocarbamates,
etc.)
.
Once the injury is identified as due to carryover, the amount of herbi-
cide present can be determined through chemical analysis. A number of
independent commercial analytical laboratories exist that are equipped to
test for pesticides in soil or plant samples. It is necessary to have an
idea of the herbicide that is causing the carryover problem before these
laboratories can test for it. Analysis involves chemical extraction of the
soil or plant sample followed by gas chromatography (GC) or high perfor-
mance liquid chromatography (HPLC) determination. The problem with these
methods is their extreme sensitivity (with 1 ppb sensitivity common),
making interpretation of the numbers difficult. It is doubtful that 1 ppb
of triazines would cause injury in any crop, but the exact concentrations
that can cause crop injury are uncertain.
Even when laboratory analysis is used, some type of bioassay also
should be conducted. Bioassays involve the use of an indicator plant, more
sensitive than the crop being grown, to detect the herbicide (Table 3).
For example, cucumbers and sugar beets are extremely sensitive to tria-
zines, while ryegrass and oats are sensitive to dinitroanalines. Bioassays
can be conducted in small 6 inch pots in a window. As in all other types
of analysis a control of a similar soil type from an area not treated with
the herbicide should be used. Plants grown in the untreated soil should
show no injury, or else injury is probably due to another factor besides
carryover. Also, if herbicide residue is in the soil, mixing 1 tablespoon
of activated carbon with enough soil for a 6 inch pot, will bind the herbi-
cide and should reduce any plant injury..
Table 3» Potential bioassay plants.
Herbicide Class Bioassay Species
Triazines Oats, cucumber, sugar beets
Dinitroanalines Oats, sorghum, ryegrass
Thiocarbamates Ryegrass, oats
Chloracetamides Ryegrass
Acetamides Oats, barley, ryegrass
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Methods to Correct Carryover Problems
Carryover problems, once they occur, are virtually impossible to cor-
rect. Thus, avoiding the carryover problem is of the utmost importance.
If carryover is expected then the best solution is to plant a crop for
which the herbicide is labeled. If the land and crop are extremely valu-
able then activated carbon can be used to bind the herbicide in the soil.
The best method is to use activated carbon as a root treatment for trans-
plants. A slurry of activated carbon (1 lb carbon / gallon water) is made
up and the transplant roots are coated with the slurry. Activated carbon
also is used as a soil treatment. As Table 4 indicates the amount of acti-
vated carbon required varies depending on the activity of the herbicide and
the sensitivity of the crop. The soil type and strength of absorption of
the herbicide by the carbon also are important. As a general rule for
triazines 200 lbs/A of activated carbon is required to bind 1 lb/A of the
herbicide
.
Table 4. Pounds of activated carbon needed per acre to
inactivate 1 pound of herbicide.
Test Plant
Herbicide Foxtail millet Cucumber
Atrazine 0-100 over 250
Sinbar over 200 over 800
Treflan 200 - MOO 100 - 200
Thus, carryover can cause severe problems for vegetable growers, but
through careful planning it can be prevented. Careful selection of crop
rotations, and herbicides, along with correct application techniques can go
a long way to preventing carryover problems.
John Masiunas is an Assistant Professor of Horticulture at the
University of Illinois. This was presented at the 198? Illinois
Fruit and Vegetable Growers Convention.
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IR-4 AND LABELING PESTICIDES FOR MINOR USE CROPS
John Mas i Unas
Obtaining new pesticides for use in minor crops (crops other than
field corn, soybeans and wheat in Illinois) is difficult. One reason for
the difficulty is the large costs of developing and registering new pesti-
cides. It is estimated that it takes 8 years and costs between 20 and HO
million dollars for a chemical company to develop a new pesticide. Thus,
to obtain an adequate return on this investment, companies must aim for
crops which are widely grown (i.e. field corn and soybeans). The large
liabilities involved in having pesticides labeled for minor crops can limit
the potential of obtaining new pesticides. If a herbicide injures an acre
of corn the liability may only be $250, while if an acre of muskmelons is
injured the liability can be $5000. Another reason why labeling pesticides
for minor uses is slow is that the agricultural chemical industry is under-
going a period of consolidation. Many smaller chemical companies are being
acquired, for example Shell's Agricultural Chemical Division has been ac-
quired by DuPont . This consolidation effects the competitive reasons for
obtaining labels for minor crops. Due to changes in federal laws older
pesticides are undergoing reregistration and this must be completed before
new uses can be registered. Thus, the label of Lasso cannot be expanded to
include new uses until reregistration is completed, at least a year from
now.
To overcome these problems the Interregional Research Project (IR-M)
was established by the USDA in 1963. The purpose of the IR-4 program is to
obtain pesticide tolerances in order to register labels for minor or spe-
cialty crops. The IR-M program itself does not register the pesticide it
just generates tolerances, it is still up to the manufacturer, along with
the IR-4 national office to register the pesticide through the EPA in ac-
cordance with requirements of the Federal Insecticide, Fungicide and Ro-
denticide Act (FIFRA). The IR-4 program has multiple objectives. It is a
national program, with priorities set on a national basis. Also, IR-M not
only seeks clearances for pesticides in vegetables, it also seeks clear-
ances of animal drugs, biorationals and pesticides for any minor or spe-
cialty use. Thus, the IR-4 program may be used to get animal drugs or to
get a specialty use of a fungicide in field corn. For example, research
through the IR-4 program is being conducted for drugs in animals ranging
from alligators (bacterial diseases) and lobsters (gaffkemia) to sheep
(bacterial pneumonia) and cattle (acute bovine pulmonary emphysema and
edema). The multiple objectives of the IR-4 program require that priori-
ties be set.
The IR-4 structure is set up to allow each state to have a say in pro-
grams. The IR-4 program is administered out of Rutgers University in New
Jersey. There are 4 regions (northeast, north central, southern and west-
ern) each with its own regional field research coordinator and M USDA-ARS
scientists. Each state agricultural experiment station has its own IR-i4
state liaison representative. The state liaison person communicates state
priorities and determines if researchers are available within the state to
conduct IR-4 studies.
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The Office of the IR-4 coordinator in New Jersey determines whether
there are effective pesticides already registered for the requested use.
If there are no effective pesticides registered, then they determine the
availability of data from the pesticide industry and what interest industry
has in obtaining tolerances, registrations and providing a labeled product
for the requested use. If the industry is not interested in obtaining tol-
erances or in providing a labeled product then IR-M will not pursue obtain-
ing tolerances. Thus, although IR-4 is a federal government program, the
pesticide industry is intimately involved in the process.
The IR-4 state liaison representative is appointed by the director of
their state agricultural research station. "The mission of the IR-4 state
liaison representative is to define the crop pest and livestock disease
control technology needs of the farmers, growers, ranchers, and home owners
in their states with respect to production of foods (plants and animals),
fibers, feeds, ornamentals, nursery stock, forestry seedlings and fur bear-
ing animals." This multipurpose mission of the IR-4 state liaison repre-
sentative leads to a problem in priorizing. With so many areas of emphasis
the IR-4 state representative has to decide which projects need to be em-
phasized and which have less importance.
Even with all the complex objectives of the IR-4 program it still has
been successful in obtaining tolerance information. In 1985, IR-4 prepared
40 tolerance petitions, of which 34 tolerance petitions were written and
submitted to the EPA. The other 6 petitions were still under review by the
manufacturer prior to EPA submission. Also, during 1985, the IR-4 program
submitted 13 major petition amendments to answer EPA's requirement for addi-
tional residual and toxicology data. Table 1 illustrates some of the pesti-
cide clearances that were a result of the IR-4 program in 1985.
Table 1. Examples of pesticide clearance in 1985.
Pesticide Crop
Roundup Fruiting vegetables
Dual Chili pepper
Bravo Cranberry
Nemacur Garlic
Furadan Artichoke
Lorsban Brassica leaf vegetables
How does the IR-4 program involve university researchers once priori-
ties are established? During fall of the first year the IR-4 state liaison
representative circulates a computer listing of crops and pesticides need-
ing additional research to researchers that may be willing to conduct that
research. The researcher lists the projects he is willing to do, prioriz-
ing each according to how critical the research is and how interested he is
in the project. The IR-4 state representatives along with the north cen-
tral regional administrator then meet during the fall and assign projects
to individual researchers. A researcher may request 10 projects and only
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obtain 2 or 3 of those depending on the need for research within the north
central region, the capacity of the IR-4 pesticide residue laboratory and
what other states have requested.
During the winter of the first year the researcher obtains information
on the pesticide treatment to use, the data to collect, and whether any
samples ara needed for residue determination. The research is then con-
ducted during the summer of the first year. The data required, along with
residue samples is submitted during the fall, a year after requesting the
project. Within each region there is a federal IR-4 laboratory equipped to
analyze for pesticides. These laboratories using procedures established by
the pesticide manufacturer will determine pesticide residuals remaining in
the crop.
Once residues are determined and any other needed research completed,
the information is used to prepare tolerances that are submitted to the EPA
for registration. There are 3 ways that pesticides for minor use can be
cleared under FIFRA. They can be registered for use in every state, they
can be registered for use in a particular state to meet "special local
needs" or an emergency exemption can be obtained if a special problem
occurs
.
The portion of FIFRA that permits a state to provide registration for
additional uses of a federally registered pesticide within that state to
meet "special local needs" is Section 2U (c). This section only applies to
additional uses of registered pesticides, where necessary tolerances exist.
"Special local needs" are defined as "an existing or imminent pest problem
within a state for which the state lead agency, based upon satisfactory
supporting information, has determined that an appropriate federally regis-
tered product is not sufficiently available". The state lead agency in
Illinois is the Illinois Department of Agriculture. Table 2 gives an exam-
ple of some of the Section 24 (c) registrations obtained for Benlate
fungicide.
Table 2. Examples of some special local need registrations
[24 (c)] for Benlate fungicide
Crop State Remarks
Celery
Citrus
Pine
Pine
Austrian pine
Douglas fir
Douglas fir
Ginger
Grapes
Grapes
Nectarines
Nectarines
Nectarines
Onions
California
Florida
Delaware
Maryland
New York
Oregon
Washington
Hawaii
California
Florida
California
New Jersey
West Virginia
California
Increased rate
Tank mixtures with oil
Benlate + Manate 200
Benlate + Manate 200
Root seed piece treatment
Tank mixtures
Added diseases
Benlate + Sulfur
Benlate + Captan
Seed crop only
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If an outbreak of a previously minor pest occurs on a crop for which
no registered pesticide is available for use because tolerance information
is lacking, a state may obtain permission from the EPA to use an unre-
gistered pesticide. This emergency exemption of a pesticide occurs under
Section 18 of FIFRA. There are very strict requirements that must be ful-
filled to obtain Section 18 exemptions and use is only permitted for a
specified period of time. If the pesticide is needed after this period of
time then it must be registered through Section 24 (c) procedures with
adequate tolerances established. Table 3 lists some examples of emergency,
exemptions that occurred between October 1985 and September 1986 under
Section 18.
Table 3. Examples of emergency exemptions under Section 18
of FIFRA
States Crops Pesticides
California, Texas,
Louisiana, Oklahoma,
North Carolina,
Florida, Georgia,
Virginia, Alabama,
Arkansas, Montana,
Mississippi, Nebraska,
Wisconsin
Peanuts , Wheat
,
Asparagus, Peppers,
Lettuce, Broccoli,
Sweet Potatoes
Fusilade, Ridomil,
Sodium chlorate,
Poast
Thus, obtaining new labels for minor crops is a slow process. The
federal IR-4 program attempts to establish tolerances and generate the data
needed for labeling a product. But, IR-4 relies on industry support, and
has a multitude of purposes one of which is to obtain new pesticides for
minor (including vegetable) crops. Once this information is generated then
the pesticide can be registered with the EPA under provisions of FIFRA.
John Masiunas is an Assistant Professor of Horticulture at the University
of Illinois. This was presented at the Southwestern Illinois Vegetable
School in Collinsville, Illinois.
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HARVEST, HANDLING, AND STORAGE
OF VEGETABLES FOR LOCAL MARKETERS
Mark Sherman
Growers that produce for local markets often have more flexibility
than growers and shippers of vegetables for distant markets. However,
important management decisions are still required to deliver the product
freshness and high quality local market customers desire. Factors that can
dramatically affect product quality include: 1) cultivar selection; 2)
harvesting practices; 3) the postharvest environment; 4) product displays;
and 5) market sanitation.
Cultivar Selection
In addition to standard cultivars, local marketers who grow their own
vegetables can offer their customers many others that are unique or of high
quality but which do not have the handling characteristics or other attri-
butes necessary for commercial long-distance shipments. Some examples
include 'Multipik' squash, bicolor sweet corn, spaghetti squash, and seed-
less and yellow-fleshed watermelons. Most seed catalogs offer speciality
items. These should be tried on a small scale to determine market accep-
tance. Your local county extension agent can be consulted for guidance
about speciality items and cultivar selection.
Harvesting Practices
General harvest principles that local marketers should use as a guide
for training picking crews are as follows:
1. Harvest at optimum maturity for best eating quality. Both imma-
turity and overmaturity cause quality problems. Immaturity increases
water loss and shrivel. When harvested too immature, some fruits such
as strawberries and tomatoes may never ripen satisfactorily; others
such as watermelons and sweet corn may be low in sugars. When har-
vested overmature, most products such as beans, corn, and celery be-
come tough. Over mature sweet corn will be low in sugars and starchy.
Both immature and overmature produce are more susceptible to decay.
2. Harvest frequently. Harvesting throughout the day to replace pro-
duce that has been sold will prevent quality deterioration between the
harvest and sale. Fewer pickers are required to harvest continuously
throughout the day.
3. Keep harvested products in the shade. This simple practice will
minimize wilting, sunburn damage, and prevent unnecessary heating of
the produce. On a sunny, hot day, tomato fruit held in the sun for an
hour can be as much as 25 °F (m°C) hotter than fruit held in the
shade
.
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4. Wash harvest containers daily. Use water containing about 70 ppm
chlorine to thoroughly clean containers. This serves two purposes.
First, chlorine kills decay-causing organisms on the container surface,
Secondly, washing removes sand and other trash that may puncture or
injure the produce.
5. Handle all produce gently. Many fruits and vegetables have a
natural protective surface. Careful handling helps maintain this
surface and results in a more attractive, better quality product.
Bruises, punctures, and other wounds increase susceptibility to decay
and water loss.
6. Avoid rough roads when transporting produce from the field to the
market.
Postharvest Environment
The strategy of the local marketer must be to manipulate the posthar-
vest environment so that product deterioration is minimized and the quality
delivered to the consumer is maximized. The postharvest environment is
determined by three critical factors: temperature, humidity, and
atmosphere.
Temperature
Temperature is the single most important factor that managers can
control. High temperatures accelerate depletion of a product's food re-
serves, increase water loss, and encourage decay. Prompt cooling of a
product to its optimum storage temperature will result in the best shelf-
life and maintenance of quality.
Local markets that do not have refrigeration equipment should harvest
highly and very highly perishable produce more frequently to maintain a
supply of high quality products. Care should be taken to prevent storing
products in the sun at the market.
Managers who have refrigeration equipment should use it wisely. Some
crops are susceptible to chilling injury and should not be stored at tem-
peratures below their optimum. Chilling injury can result in decay, dis-
coloration, pitting, and loss of flavor and ripening ability.
Humidity
The humidity of the surrounding air greatly influences a vegetable's
loss of water, Postharvest water loss should be minimized because it is a
major cause of quality deterioration and reduced customer appeal, due to
shriveling, wilting, softening, and loss of crispness. Water loss also
reduces saleable weight.
Managers can minimize water loss by applying the following
practices:
1 . Maintain a high relative humidity in the air around a vegetable.
Sprinkle or mist some vegetables in conjunction with proper tempera-
ture management.
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2. Reduce excessive air movement around a vegetable.
3. Trim the tops from root crops and shanks from sweet corn.
M. Use protective packaging. Plastic bags, film overwraps for heads
of lettuce or cauliflower, and plastic wraps can maintain a high rela-
tive humidity immediately surrounding the vegetable and restrict
wilting and shrivel.
Atmosphere
Fresh vegetables, being alive, undergo a process known as respiration.
Respiration is the conversion of food reserves to usable energy. This
process involves the uptake of gaseous oxygen and release of gaseous carbon
dioxide
.
When a produce is packaged to reduce water loss, its storage atmos-
phere is modified. A rapidly respirating product may deplete the oxygen
within the package. Storage of products under these conditions can lead to
off-flavors and rapid deterioration. Managers should insure that packages
allow for gas exchange
.
All plants produce ethylene gas to varying degrees. It is a natural
product of plant metabolism and is considered to be the natural aging and
ripening hormone. The ripening of mature-green tomatoes and other green
fruits can be promoted with ethylene treatments. Ethylene, however, can
have some undesirable effects: (1) accelerated ripening and softening of
fruits when not desired; (2) accelerated loss of green color in some imma-
ture fruits (cucumbers, squash, snap beans) and leafy vegetables; (3) rus-
set spotting of lettuce; (4) bitterness in carrots; (5) loss of leaves from
cabbage, cauliflower, and foliage ornamentals; and (6) shortened storage-
life and reduced quality of cut flowers.
Local market managers should ensure that products negatively affected
by ethylene are not stored with crops producing more than trace amounts of
ethylene. Some crops that produce significant amounts of ethylene are
apples, avocados, bananas, lychees, mangos, papayas, peaches, pears, plums,
cantaloupes, honeydew melons, and tomatoes.
Product Displays
Proper presentation of a product will increase sales. Market managers
should consider the following suggestions for effective merchandising.
Remember that high quality products are the strength of roadside markets.
1. Satisfy the biological needs of the produce. Keep ethylene-sensi-
tive crops separate from ethylene producers. Keep chilling-sensitive
products out of iced displays.
2. Iced displays of sweet corn and other highly perishable crops can
increase sales and ensure freshness. When constructing bins for iced
displays, make provisions for drainage.
96
3. In bulk displays vegetables should not be piled so deep that
damage occurs to those on the bottom.
k. Avoid steep pyramid displays where products continuously roll off
the top.
5. For customer convenience, prices should be clearly marked on or
near the display.
Market Sanitation
Good sanitation practices are essential to maintaining a market with a
comfortable, pleasant, shopping atmosphere. The following suggestions can
help market managers provide a pleasant shopping atmosphere:
1. Promptly remove decaying products from displays and the market.
2. Disinfect contact surfaces of display cases by washing with water
containing 70 ppm chlorine. The best practice is to disinfect contact
surfaces daily.
3. Provide for routine removal of trash to a site remote from the
market. If this cannot be done, promptly bury discarded produce to
help keep fly populations at a minimum, to decrease decay inoculum,
and to minimize disagreeable odors.
References
1. Cohen, R.A. and J.R. Hicks. 1985. Effect of roadside market display
method on weight loss of selected vegetables. Hort Science 20:697-698.
2. Sherman, M. 1985. Produce handling for roadside markets. Vegetable
Crops Fact Sheet, VC-33. Available from the Vegetable Crops Depart-
ment, University of Florida, 1255 Fifield Hall, Gainesville, FL 32611.
Mark Sherman works for The Pillsbury Company, Minneapolis, Minnesota.
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A COMPARISON OF COOLING TECHNOLOGIES FOR SHIPPING VEGETABLES
Mark Sherman
Freshly-harvested vegetables are living organisms. Prior to harvest
they are attached to a "manufacturing plant" and supplied with water and
nutrients. Perishable products are dependent upon their stored food re-
serves for the energy needed to remain alive after harvest. It is these
same stored reserves which make fresh fruits and vegetables desirable and
nutritious for human consumption. Therefore, we must manage the posthar-
vest environment to conserve a product's stored food supply and maximize
the quality delivered to consumers. The postharvest environment is deter-
mined by three critical factors: temperature, humidity, and atmosphere.
Temperature is the single most important factor that we can control.
At normal harvest temperatures, measurable product deterioration can
and does occur within a few hours of harvest. Therefore, prompt, thorough
cooling of a product to its optimum safe storage temperature (Table 1) is
the major critical step in good temperature management. Rapid cooling maxi-
mizes shelf-life and minimizes deterioration by: 1) slowing the respira-
tion rate; 2) reducing water loss; 3) slowing the rate of softening; 4)
inhibiting decay; 5) slowing the rate of ethylene production; and 6) re-
ducing ethylene sensitivity. The rate of product deterioration increases 2
to 3 times with each 18°F increase in temperature above optimum. Storage
temperatures below optimum may result in product deteriorating due to
chilling or freezing injury. Discussion of all of these factors is beyond
the scope of this presentation but references 2 and 4 listed below will
provide detailed information to the reader.
A number of different cooling methods are available to cool vegetables
after harvest. These include room cooling, forced-air cooling, hydrocool-
ing, package-icing, vacuum cooling, transit cooling, and cryogenic cooling.
Products to be shipped shortly after harvest (hours to days) require rapid
cooling methods. Room cooling or transit cooling are generally too slow
and uneven, particularly for tightly packed products.
Cooling vs. Cold Storage
Rapid cooling methods are primarily concerned with removal of the
field heat that products contain at harvest. Cold storages are primarily
concerned with removal of the "vital heat" or heat generated by product
respiration. The differences in refrigeration requirements are often dra-
matic. For example, to cool a truckload of sweet corn (about 20 tons) from
90 °F to 35 °F in an hour would require about 165 tons of refrigeration. To
remove the heat of respiration produced from the same amount of corn stored
at 35 °F for 24 hours would require about 3/4 ton of refrigeration. I've
used an extreme example, but it illustrates the basic difference between
cooling and cold storage. Rapid removal of field heat requires signifi-
cantly more refrigeration than storage of cold products. Thus, rooms de-
signed for cold storage probably would not do an adequate job of cooling.
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Table 1
Recommended storage temperatures for fresh vegetables. Adapted from J. M.
Lutz and R. E. Hardenburg. "The Commercial Storage of Fruits, Vegetables and
Florist and Nursery Stocks", USDA Agricultural Handbook #66.
Commodity Safe storage Commodity Safe storage
temperature temperature
(°F) (op)
Artichoke, globe 32 Melons -
Artichoke, Jerusalem 31-32 Muskmelons (3/4 slip ) 36-40
Asparagus 32-36 Muskmelon (full slip ) 32-35
Bean, Lima 32-40 Casaba 45-50
Bean , snap 40-45 Crenshaw 45-50
Beets , bunched 32 Honey Dew 45-50
Broccoli 32 Persian 45-50
Brussels sprouts 32 Watermelon >50
Cabbage 32 Mushroom 32
Cabbage, Chinese 32 Okra 45-50
Carrots, topped 32 Onion 32
Cauliflower 32 Parsley 32
Celeriac 32 Parsnip 32
Celery 32 Peas 32
Collards 32 Peppers, sweet 45-50
Corn, sweet 32 Potatoes^
Cucumber 45-50 Pumpkins 50-55
Eggplant 45-50 Radish 32
Endive & Escarole 32 Rhubarb 32
Garlic 32 Rutabaga 32
Ginger 55 Salsify 32
Horseradish 30--32 Spinach 32
Kale 32 Squash, summer 45-50
Kohlrabi 32 Squash, winter 50-55
Leek 32 Sweet potato 55-60
Lettuce 32 Tomato, mature green
Tomato, firm-ripe
Turnip
Turnip greens
Watercress
50-70
45-50
32
32
32-35
^Winter and spring-harvested potatoes are usually not stored. However,
potatoes for fresh market can be stored at 50 °F for 2 to 3 months without
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Cooling methods
Room cooling - is a type of air cooling where the cold air is circu-
lated around the products in the cold room. It is a method that can be
used for all commodities. Its advantages are: 1) that it is simple and
versatile; and 2) it has reduced refrigeration requirements because of
slower cooling times. For example, assuming ideal heat transfer, to cool
the 20 tons of corn (from the example above) overnight (12 hours) would
require 13.75 tons of refrigeration. The major disadvantages of room
cooling are: 1) that it is too slow and uneven for packaged products to be
shipped the next day or sooner; and 2) that it wastes valuable space in a
cooling operation. Room cooling is most useful for products destined for
long term storage — apples, potatoes, cabbage.
Forced-air cooling - is another air cooling method but in this case
the product to be cooled is made an integral part of the air circulation
system increasing the contact between the product and cooling medium. This
dramatically cuts cooling times. Forced-air is an excellent cooling method
for fruit-type vegetables, cauliflower, fruits, berries, and cut flowers.
Its major advantage is that it produces fast, uniform cooling. It is also
versatile and adaptable to many situations. The major disadvantage is that
it requires intensified cooler management.
Hydrocooling - is a method of cooling using cold water. It is the
method of choice for many leafy, stem, root, tuber, and fruit-type vegeta-
bles and some fruits. Its major advantage is that it is the fastest cool-
ing method when product/water content is maximized. The disadvantages are:
1) products must tolerate wetting; 2) water tolerant containers are re-
quired; and 3) intensified cooler management and sanitation practices are
required.
Package-icing - is a method of cooling products by melting ice in
direct contact with the product. It is useful for some leafy, root, and
flower-type vegetables. Its major advantage is that it is a fast method
particularly useful in certain situations. Liquid-ice injection into
closed containers of field-packed broccoli is a good example of one such
situation. The major disadvantages are: 1 ) it is limited to commodities
that can tolerate water/ ice contact; 2) water tolerant shipping containers
are required; and 3) it decreases the product payload during transport.
Vacuum cooling - is a rapid cooling method based on the principle that
water boils at lower temperatures under reduced atmospheric pressure. Heat
is removed from the product by providing the energy required to vaporize
the water. It is the cooling method for head lettuce and is useful for
other leafy vegetables and some fruit- and flower-type vegetables. The
major disadvantages of vacuum cooling are: 1 ) prodiicts must have a favora-
ble surface-to-mass ratio; 2) it causes aboiit ]% weight loss for every 1 1 °F
of cooling; and 3) it requires knowledgeable operators and intensified
cooler management. A patented process called hydrovac cooling can reduce
water loss during vacuum cooling.
Transit cooling - is an air cooling method where the product is cooled
during transport to its destination. This may work when products are han-
dled in bulk in properly designed and loaded vehicles, but it is too slow
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and uneven for products packed in shipping containers. Most transit
vehicles are designed like cold storage rooms and can maintain desired
transit temperatures when properly loaded and maintained. Fresh vegetable
shippers should not use transit cooling as the primary method to remove
field heat
.
Cryogenic cooling - involves the use of liquid N2 or CO2 to absorb
heat as it is vaporized into the gas phase. This is a relatively new
method for cooling horticultural products. It results in an atmospheric
modification as well as reduction in temperature. The little research work
that has been done indicates that short term (2 hr.) exposure of products
to high N2 or CO2 atmospheres was not detrimental to blueberries. Longer
term exposures (such as during transit) may be harmful for some products.
Caution is necessary with cryogenic systems because of the cryogens poten-
tial for extremely low temperatures causing product freezing and the fact
that the atmospheres generated by cryogenic systems would not support human
life. Good system designs should insure against these problems. Cryogenic
Company information indicates that costs compare favorably with mechanical
refrigeration, particularly for short season and low volume users.
Which Cooling Method(s) Should You Use?
There is no simple answer to this question. The best cooling method
or methods for your operation will depend on: 1) what products you handle;
2) what cooling rates are needed; 3) your familiarity with cooling methods;
4) their compatibility with your existing facilities and equipment; and 5)
your markets. Selection of the cooling method(s) for your products is one
of the most important business decisions you will ever make. To make the
correct choice you should: 1) learn as much as you can; 2) seek qualified
help; 3) tailor it to your operation; 4) allow for modernization and expan-
sion; and 5) contract for performance specs.
Useful References
1. Bartsch, J. A. and CD. Blanplied. 1984. Refrigeration and controlled
atmosphere storage for horticultural crops. Northeast Regional Agri-
cultural Engineering Service; NRAES-22. Available from NRAES, Riley
Robb Hall, Cornell University, Ithaca, NY 14853-
2. Kader, A. A., R.F. Kasmire, F.G. Mitchell, M.S. Reid, N.F. Sommer
,
J.F. Thompson. 1985. Postharvest technology of horticultural crops.
Agriculture and Natural Resources Publications, University of Cali-
fornia. Available from the Division of Agriculture and Natural Re-
sources, University of California, 67OI San Pablo Ave., Oakland, CA
94608.
3. Layer, J.W. 1980. Refrigerated farm storage. Information Bulletin
16, New York State College of Agriculture and Life Sciences, Cornell
University. Available for $1.00 from the Distribution Center,
7 Research Park, Cornell University, Ithaca, NY 14850.
4. USDA. 1986. Commercial storage of fruits, vegetables, and florist and
nursery stocks. Agr. Handbook 66. Newly revised version.
Mark Sherman works for The Pillsbury Company in Minneapolis, Minnesota
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LIABILITY ISSUES FACING FRUIT AND VEGETABLE GROWERS
Donald L. Uchtmann
Introduction
Fruit and Vegetable Growers, like other busi-
ness men and women, face some liability risk. A
consumer may believe that pesticide residue on your
fruits or vegetables have made him sick. A "U-pick"
customer or delivery person may break a leg on your
premises and believe the injury is your fault. Your
employee may be injured on the job even though you
are free from fault. Your neighbor may be bitten by
your "friendly" dog. An employee might hit a pedes-
trian while driving your truck into town for repair.
The possibilities for liability are limited only by
the bounds of your imagination. Regrettably, there is no way to
lawsuit from being filed against you in any such circumstances.
prevent a
But there are some steps related to liability risks that growers can
take. One can reduce the probability of suit. One can increase the
chances of successfully defending the suit if and when it is filed. One
can insure risks that are unavoidable. The following paragraphs will con-
sider these steps after first sketching the legal basis for liability.
Legal Basis for Liability
As a practical matter, a grower may be liable for injury or property
damage to a third party because the grower has acted negligently, because
an employee of the grower was negligent, or because of special circum-
stances in which the law allows recovery even in the absence of fault on
the part of the defendant. One may also be liable for intentionally
hurting another's person or property.
Negligence can be defined as a lack of due care under the circum-
stances. This is a rather imprecise definition because the very concept of
negligence is intended to be flexible. In essence, one may be liable for
personal injury or property damage to third persons when one's failure to
be careful is the cause of the accident. Whether one has acted carelessly
is usually a question which a jury must answer using its collective common
sense, unless the liability claim is settled out of court.
Under a legal concept known as "respondeat superior" , an employer may
also be liable for the negligent acts of employees performed within the
scope of the employee's responsibility. The law defines "within the scope
of employment" quite broadly, so an employer cannot escape liability simply
by ordering the employee to do all work carefully.
Negligence is also relevant when one considers issues of premises
liability
,
namely, when a landowner or tenant will be liable to someone
injured on the premises. The general rule is that landowners or tenants
are not liable unless they are at fault. They could be at fault if they
were negligent or if they intentionally injured the entrant. If the
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entrant is a trespasser, the probability of the owner or tenant being
liable is very low, but liability could arise if "excessive force" is used
to remove the trespasser or if the trespasser is intentionally injured.
Products liability laws are also important to growers who sell prod-
ucts directly to consumers. Liability can result from negligence, breach
of warranty, and "strict liability". Warranties can be expressed or im-
plied. Express warranties involve a positive statement about the product,
e.g. , "this fruit has not been sprayed with pesticide in the
last ten days." Implied warranties arise automatically, e.g
.
,
when fruits -
or vegetables are sold, the seller impliedly warrants that they are mer-
chantable. If a product does not live up to the express or implied war-
ranty, and if the consumer is damaged as a result, liability can arise. In
contrast, strict (automatic) liability does not require evidence of either
breach of warranty or fault. Strict liability may be present whenever a
product is sold in an unreasonably dangerous condition. Fruits or vegeta-
bles with certain pesticide contamination could be viewed as unreasonably
dangerous
.
Workers Compensation laws are an example of circumstances in which a
person can be held liable even though the person is not negligent. Where
workers compensation laws apply, the employer is automatically liable for
specified amounts when an employee is injured "on the job." Agricultural
employment is exempt from workers compensation laws unless the employer
hires more than 500 worker days of labor per quarter. Growers involved in
direct marketing operations should be aware that the sales activities of
employees working at roadstands and other marketing facilities are not
clearly agricultural in nature. As a result, direct marketers may not be
able to use the agricultural exemption of the workers compensation law.
Dog bite is another circumstance in which a grower may be held liable
without a showing of negligence. Under Illinois law, if a dog, without
provocation, attacks or injures any person peacefully conducting himself in
any place where he may lawfully be, the owner of the dog is automatically
liable for the full amount of the injiory.
Recent legislative developments affect a grower's potential liability.
Senate Bill 1200, signed by Governor Thompson this summer, made several
changes in the liability law in an attempt to address the "alleged insiir-
ance crisis."
Under prior law if an accident occurred and the defendant (say, a
grower) was ]0% at fault and the injured party was 9056 at fault, the in-
jured party could still receive ^0% of his damages from the grower. Under
changes in the Illinois comparative negligence rule, the defendant could
not be held liable unless he or she is more than 50% at fault.
Other changes include some limitations on claiming punitive damage
(compensation exceeding actual damages), procedural changes which discour-
age frivolous suits, and modification of the joint and several liability
rules .
The preceding paragraphs do not describe all the possible legal
theories for civil liability. They do provide a sketch which is useful
background for the following discussion.
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Practical Steps for Reducing the Probability of a Lawsuit
1. Be careful yourself.
2. Cultivate a "safety consciousness" among all who work in the
business. People who are concerned about safety and are constantly re-
minded to be careful are less likely to be negligent.
3. Make the premises as safe as possible. If the premises are safe,
the probability of injury to a customer, delivery man, or other entrant is
reduced.
M. Avoid extra label use of pesticides. In particular, don't apply
pesticides not approved for the particular fruit or vegetable, and don't
apply approved pesticides too close to harvest.
5. Create as much good will as possible. If someone is Injured on
your premises, be as helpful as you can.
6. Keep your dog away from your customers.
Simply being careful, encouraging others to be careful, and taking
other steps to reduce the probability of injury to others is a very prac-
tical way to minimize potential liability. But being careful is not enough.
Another most important strategy is insurance protection.
Managing liability Risk With Insurance
It is important for fruit and vegetable growers to appreciate the
risks of liability inherent in their business operations and to take appro-
priate steps to insure these risks. Growers should thoroughly discuss
their operations with their insurance carriers, paying particular attention
to any possible need for premises liability coverage, products liability
coverage, and workers compensation coverage. Adequate insurance protection
is a MUST.
Summary
In the final analysis, there are just two steps that growers of fruits
and vegetables can take regarding their potential liability. One is to
conduct all operations as safely as possible. The other is to purchase
appropriate insurance coverage. You can't prevent the lawsuit, but these
two steps help to manage the liability risk.
Donald L. Uchtmann is an Extension Specialist in Agricultural Law from the
University of Illinois in Urbana, Illinois.
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EMPLOYER FACT SHEET ON NEW IMMIGRATION LAW
Vince Beckman
A. Employer Sanctions
effective date of new law is November 6, 1986
— But, new law does not apply to those persons who were already
employed as of November 6, 1986.
— And, there will be no enforcement proceedings for period of
November 6, 1986 - June 1, 198?.
— And, only written citations will be issued for the period from
June 1, 1987 - May 31, 1988 (except for repeat offenders).
— And, for growers of fruits, vegetables, and "other perishable
commodities," there will be no enforcement of any of the provi-
sions of the law until December 1, 1988.
amount of sanctions
— $250 - $2,000 for each unauthorized alien (more for repeat
offenders).
— criminal penalties for "pattern and practice" of violations.
B. Documentation From Workers
— all employers will be required to attest that they have examined
the following documents of every new employee:
Either (one only) Or (one from each)
1. U.S. Passport 1. Social Security 1. driver's
2. Certificate of citizenship card license
3. Naturalization certificate 2. U.S. birth 2. state I.D.
M. resident alien card certificate card
("green card") 3. document showing
work authorization
employer complies with law if document "reasonably appears on its
face to be genuine." Additional verification is not required.
worker must also sign attestion that he/she is citizen, lawful
permanent resident, or has work authorization.
employer must keep attestation forms on file for 3 years.
copies can be made of any documents, but law does not require them,
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C. Anti-Discrimination Provisions
may not discriminate, in hiring or firing, based on "national
origin" (that is, where the person is from).
if alien and citizen are equally qualified, can choose citizen.
this part of law only applies to those who employ 4 or more
workers
.
D. Workers and Legalization Program
workers in general can legalize their status if they:
1. entered the U.S. before January 1, 1982, and
2. have been continuously present in the U.S. (except for brief
absences) since January 1, 1982, and are able to prove it, and
3. their presence since 1-1-82 has been at all times in an illegal
status, and
4. have not been convicted of a felony or 3 misdemeanors, and
5. can meet the general requirements imposed on all visa
applications
.
for agricultural workers, they can legalize their status if they:
1
.
worked in the field
2. were planting or harvesting fruits, vegetables, or "other
perishable commodities,"
3. worked for at least 90 actual work days (or about 4 months of
steady employment),
4. during the period of May 1, 1985 to May 1, 1986, and
5. can prove that they will not become a "public charge" (that is,
they will have to work to support themselves)
application process does not start till May 5, 1987.
workers will have till May 4, 1988 to apply (till December 1, 1988
for agricultural workers).
workers picked up by Immigration before then should be allowed to
stay and work if they assert their rights and show that they will
qualify for legalization.
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E. Immigration Warrant For Entering Farms
Immigration agents cannot go onto a farm to interrogate alien
workers unless they have:
1
.
consent of owner or agent , or
2. search warrant
NOTE: This Fact Sheet is only a general overview of the new Immigration
law. It was prepared by attorneys from the Illinois Migrant Legal
Assistance Project, (312)3^1-9180, based upon their own analysis of the law.
The Fact Sheet should not be relied upon to answer specific questions;
rather, an attorney should be consulted.
Vince Beckman is employed with the Illinois Department of Public Health,
Springfield, Illinois.
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GROWING VEGETABLES 13 MONTHS OF THE YEAR
INTENSIVE CULTURAL PRACTICES
Bill Lamont
The vegetable producer, regardless of size, in
the 80 's and beyond is going to be the one who in-
tensively manages his operation in order to maximize
his production per unit of land area. The days of
extensive agriculture are disappearing, as are un-
limited land, water and other resources. Conserving
water resources by more efficient utilization and
multiple use of resources will be major programs in
the 80 's and into the 90 's.
Plastic mulches, strip fumigation, rye wind-
breaks, drip/trickle irrigation, containerized
transplants, high pressure sprayers, row covers and
greenhouses/protective structures are production techniques that if ef-
fectively managed will: (1) result in earlier production, (2) result in
higher yields per acre, (3) result in higher quality produce, (4) conserve
water through better utilization, (5) decrease the incidence of disease,
(6) reduce fertilizer leaching especially on the lighter sandy soils and
(7) result in more intensive utilization of land resources.
For those producers who possess the year-round production philosophy,
intensive vegetable production technology can certainly improve their
operation and enable them to approach year-round production. In addition
to the desire for year-round production, a producer must be highly moti-
vated and dedicated, be a superior manager of all resources, an aggressive
marketer (not a salesman) and have the staying power needed to farm year-
round. If producers have any doubts about the above mentioned points, they
should seriously consider putting their financial resources in the bank.
Let's review the components of intensive vegetable production.
Plastic Mulches
The plastic mulch used in North Carolina is generally M feet wide,
1.25 mil thick, embossed (diamond-shaped design pattern on underside of
film — helps hold mulch tight against the soil), slick or other configura-
tion such as Dow's Link Tuff. The predominant mulch color used in North
Carolina is black.
The mulch beds are normally spaced on 5 foot centers. A bed with a
30-inch top will slope from the center to the edge with a drop of 1.25
inches. This will allow excess rainfall to run off the mulch. There is
normally 5 or 6 mulched beds then a rye windbreak, etc. etc.
Strip Fumigation
The soil must have adequate moisture when laying the plastic and fumi-
gating. In row application of a fumigant, the amount of material actually
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applied on an acre will depend on row width and will be a percentage of the
broadcast rate. The temperature of the soil should be at least 50 °F and
soil should be well worked and free from undecomposed plant debris and have
adequate moisture for seed germination. If both the weather and soil are
warm the fumigant should escape through the plastic mulch in 12 to 1^ days.
The fumigant is used primarily for nematode control and by using a multi-
purpose fumigant (e.g., Terr-0-Gas 67) one can get good control of nema-
todes and soil-borne diseases.
Rye Windbreaks
Windbreaks, consisting of strips of rye should be established to pro-
tect vegetable seedlings from prevailing winds. For maximum effectiveness,
the rye strips should be planted in the fall. Each rye strip should be one
grain drill width and far enough apart to allow 5 or 6 rows that are 5 feet
apart, center to center. Well grown rye strips will promote earliness and
give protection for the young transplants. Spring topdressing will help
assure a good thick stand.
If laying plastic in the spring, plant the field solid in rye but be
sure to work up the crop area early enough in spring so no crop debris will
interfere with fumigating and plastic laying. Once wind protection is no
longer required, mow the rye and use it as a drive row for spraying and
harvesting. With a boom sprayer, 2.5 or 3 rows can be sprayed in one direc-
tion and the same amount in the other direction. An airblast sprayer can
also be used quite effectively on all crops except staked tomatoes, which
should be sprayed using a boom sprayer with drop nozzles.
Drip/Trickle Irrigation
This will reduce water usage by 1/2 compared to overhead irrigation.
It also facilitates the opportunity to double or triple crop the plastic by
re-fertilizing the succeeding crops through the drip irrigation tubing
using a fertilizer proportioner . (See the article by Lament, W. J. and
E. B. Poling. 1986. A Fresh Way of Looking for Profits: Double-Cropping
Strawberries and Muskmelons (Cantaloupes) . Fruit South Vol. 7, No. H: pg.
8-11).
For single row crops such as tomatoes, cucumbers, muskmelons, honey-
dews, watermelons and pumpkins the drip tube should be placed using a
shank, 4-5 inches from the center of the bed and 2-3 inches deep with the
orifices facing upward. On double row crops of summer squash, okra, egg-
plant, and peppers the drip tube should be placed directly on the center of
the bed and buried 2-3 inches deep.
The frequency of irrigation will depend on soil type and stage of crop
growth. Irrometers at the 6" and 12" depth in the mulched bed are recom-
mended as an aid in determining irrigation needs.
Containerized Transplants
For extra earliness in peppers and tomatoes large container cell sizes
3" to 4" should be used. For the other vegetable crops a cell size between
1
" to 2" is a good recommendation. Transplants can be set by hand or
machine (e.g., Kennco plantsetter or waterwheel) with excellent results.
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With both hand setting and machine setting, the use of a "starter solu-
tion", a soluble fertilizer high in phosphorous (P), will often get the
plants off to a good start. Examples would be a 12-52-12 or 12-20-10.
High Pressure Sprayers
It is important to practice good insect and disease control. The
important point to remember in this area is to have sufficient pressure to
get the job done. This means pumps capable of generating 200-400 PSI. The
old roller pumps will not "cut the mustard" with 50-70 PSI.
Row Covers
Row covers can be used to increase earliness by creating a "mini"
greenhouse effect. For maximum protection a solid polyethylene sheet can
be used but will require venting during the daytime. To eliminate the need
for manual venting a variety of materials have been developed such as
slitted polyethylene covers, Agronet (a floating UV resistant film/net of
polypropylene and polyamide), Agryl P 17 (a floating, non-woven sheet),
Kimberly Farms (a spundbonded polypropylene) and Reemay (a spundbonded
polyester). The results have varied from region to region, so it is recom-
mended that small tests be conducted on your own farm.
Greenhouses or Protective Structures
Greenhouses or minimally heated protective structures can be used to
extend the normal growing season both in the spring and fall and also for
off-season production (e.g. strawberries) for specialized market situations.
Cool season crops of high values, such as broccoli and cauliflower can be
planted in these structures in late fall and early spring to extend the
marketing period allowing a grower to begin harvest in early spring before
any local field production of these crops are available and harvest into
the "Christmas /Holiday Season", when local field production is nonexistent.
The off-season production of strawberries for specialized market situa-
tions (e.g. salad bars and restaurants) allows for continuous cash flow.
The aim is to begin harvesting around November 1-15th, with continuous har-
vesting through the following June. A variation on this cropping program
is to terminate the strawberry crop around March 1 and plant a determinate
field tomato variety that will be harvested before any local field grown
tomatoes.
The type of structure used for this type of production is either a
moveable greenhouse or a transplant production type greenhouse with drop
curtains. The concept is to farm indoors (like the Europeans) using small
machinery for laying the plastic/fumigating and applying the drip tubing
for the production of strawberries and tomatoes.
Double or Triple Cropping
It is imperative that the plastic mulch/drip irrigation system be used
for more than one crop. By double or triple cropping a grower can produce
the equivalent of 2 or 3 acres of produce on a single acre of land. Also,
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in the event the first crop is a failure, growers should view double or
triple cropping as a potential means of recouping their investment in
plastic mulch, fumigants, drip tubing and fertilizer.
One interesting scheme we have investigated in the Southeast is annual
hill strawberry production on plastic followed by muskmelon (cantaloupes)
which could have been followed by a broccoli crop. Another is an early
muskmelon crop followed by a pumpkin crop and then a late fall broccoli
crop.
One word of caution to areas with a nematode problem! Nematode popula-
tions can rebound following fumigation, since a few nematodes do escape and
conditions under the plastic are ideal for their growth (moist and warm).
This is a serious problem to the second crop (e.g. direct seeded cucumbers)
and can cause complete loss of that crop. By applying selected fumigants
through the drip tubing, a small sanitized zone can be created thus allow-
ing the small seedling to develop to a point that it can stand some nema-
tode pressure. In summary for those producers who use proper planning, pay
attention to details and are dedicated to all aspects of the cropping se-
quence, I can promise you a lot of hard work but also the opportunity to
reduce the size of your operation and become a more efficient producer and
hopefully a more prosperous one.
William J. Lament, Jr. is a Vegetable Specialist at North Carolina State
University in Raleigh, North Carolina.
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CAN YOU MAKE STRAWBERRIES FIT INTO A
COMMERCIAL GRAIN AND LIVESTOCK OPERATION?
Alan Gossard
With the market for corn, soybeans and most
other extensively grown crops in the duldrums, many
grain farmers may be looking for ways in which to
diversify their operations. A vegetable crop or
strawberry enterprise may represent a viable alter-
native to cash grain and livestock production.
My farm is located approximately 40 miles NW of
Indianapolis in North Central Indiana. The current
operation consists of about 1200 tillable acres in
Eastern Clinton Co. and Western Tipton County.
The general farming area consists primarily of
Drummer and Fincastle soils ranging in average organic matter from
The land, in general, is level but poorly drained, thus, requiring
cial drainage to maximize corn and soybean productivity.
2.5-5.556
artifl-
Principle crops in my operation include field corn and soybeans in 30"
rows under conventional tillage methods. The corn and beans are rotated
resulting in about 600 acres of corn and 600 acres of beans. Planting be-
gins as early as April 20 and hopefully ends no later than the first week
of June. Cultivation for weed control begins immediately. Usually, corn
is cultivated once and beans twice. Anhydrous ammonia is usually applied
preplant. Herbicides are applied at planting time. One row-crop cultiva-
tor is set up for spot herbicide application at cultivation.
Soybean harvest may begin as early as September 20. Corn harvest is,
hopefully, completed by Thanksgiving. Since the ground is generally level
and poorly drained, fall-plowing is preferred.
We also market about 1000 hogs annually from a farrow-to-finish hog
enterprise. Sows are farrowed in pens on a solid concrete floor in a
20-sow farrowing room. Straw bedding is used and removed by hand when wet.
Farrowing is a naturally labor-intensive process, made more so by the fact
that we have to work so hard to keep the pens clean.
In order to avoid farrowing while we are in the fields, we farrow 4
times per year in March, June, September and December.
Sows and boars are maintained and breeding takes place in pastures
away from the main hog buildings.
The hog enterprise tends to be a very labor intensive operation, espe-
cially during the farrowing periods. The labor use for both the crops and
livestock consists of my labor plus 2 full-time men. Additional tractor
drivers are sometimes hired during the critical time periods of planting
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and harvesting of the field crops. My father also sometimes helps out
during the busy seasons.
Other family members involved with the farm are my mother and my wife
and 2 sons, one 6 years old and the other 3.
The farm is a capital intensive field crop operation. Existing farm
machinery includes:
2 six-row combines
1 JD 4640 Tractor (155 hp)
2 JD 4430 Tractors (125 hp)
1 JD 4010 Tractor (90 hp)
12-row 30" planting and cultivating equipment
The Strawberry Enterprise
The land in our area is level and for the most part, poorly drained,
the immediate area of the strawberry patch is principally Drummer Silty
Clay Loam. Drummer is a black soil that tends to have about 5,5% organic
matter. The soil is heavy and poorly drained so I planted the strawberries
on ridges. The soil tested high in both phosphorus and potassium with a pH
of 6.8.
Thinking back on the origins of Buck's Berries, the objectives of a
new enterprise at that time, which was the Spring of '82, were probably to:
Increase net revenue to the farm from the existing
resources of land, labor and capital.
All of our land is rented on the shares. We made the decision that we
would not participate in the cash rent market. This means that the oppor-
tunity to expand the operation by taking on more land is very limited. So,
in order to increase net revenue we felt that we needed to diversify and
intensify the operation. Growing strawberries looked good for several
reasons
:
1) I had a very real fondness for eating them.
2) I had a belief that picking the berries represented the greatest
work and that other people were willing to do this for us.
3) I felt that anybody should be able to grow strawberries.
4) The fourth reason that strawberries looked to be a good enterprise
was that strawberries appeared to be a high revenue crop which could be
grown without a substantial increase in resources. The last phrase is the
kicker .. .without a substantial increase in resources. After all, I felt
that I had plenty of land and tillage equipment to g6t the job done.
The patch was to be located on a well-traveled state highway approxi-
mately 10 miles east of Frankfort, IN (15,000 pop.) and 16 miles west of
Tipton, IN (12,000 pop.). About equal numbers of people live in the rural
areas outside of these two towns.
113
No water existed at this site, although, the site used to be a farm-
stead. The house had burned to the ground many years ago. Thus, there was
a driveway, old barn, many shade trees and ample parking and turn-around
area. There was also an old garage that could be used for a checkout area.
Well, I attended the Illinois Strawberry School in the Spring of '82
and I was ready to go. We set out 3/^ of an acre by hand (4 people) on
ridges that I had made by reversing the tines on a Lilliston rolling culti-
vator. The varieties I used were Red Chief and Gaurdian. We applied the
herbicide by hand (literally). I then irrigated with a 1000 gal water tank
in order to activate the herbicide. The water had to be hauled about 2
miles. I think I hauled 10-1 2,000 gallons that winter, then we applied a
straw mulch by hand. This meant carrying straw bales by hand as far as the
center of the patch and spreading it around by hand.
The next spring we set out another 3/^ of an acre of primarily Red
Chief by hand. I had decided not to go to the trouble of hauling water to
the patch like I had done the year before. 1983 was the year of the
drought. I never did have much production from that particular patch.
The Problem:
Although we have had 4 good picking years and the patch has been prof-
itable, there have been problems in integrating the strawberry patch with
the rest of the farming operation.
My main problem had two facets: The strawberry patch was too big
...and it was too small. That conclusion may sound somewhat ambiguous,
but, I was trained as an economist and they teach us to do that.
The patch was too big in the sense that it was too much to handle with
the labor that I tried to handle it with.
The patch was too small, I felt, to justify large expenditures for
capital equipment. I had no water, no straw-mulcher , no planter, no trac-
tor that could fit down the rows without moving the wheels out, and no
mechanical means of cultivation or a herbicide sprayer.
Getting back to the objectives that I laid out above, the primary
problem was that I didn't have enough labor and/or enough capital to get
the job done right when combined with an extensive cropping system which
competes for that labor. Timeliness is incredibly important when it comes
to cropping enterprises and livestock programs. And since corn, beans and
hogs are my bread and butter, they always take precedence.
In other words, I didn't have the right mix of capital and labor.
Substituting capital for labor would alleviate the problem. However, the
fact that the extensive cropping system and the intensive farrow-to-finish
hog operations compete for management and labor at critical points in all
enterprises still is a serious problem and will continue to be so.
Picking time for strawberries in our area are basically the first two
to three weeks in June. June has a high-labor requirement for the hogs
since one group is farrowed at that time.
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So, not only are we trying to finish up the planting operations in
June and begin the first round of cultivating, but the strawberry enter-
prise also competes with the hog farrowing schedule.
Thus, the first problem is a self-imposed misallocation of resources
—
i.e. not enough capital and labor. I didn't have enough labor and capital
to get the job done right with respect to the strawberry enterprise.
There are two possible remedies to these problems...
1
)
Add more labor
2) Add more capital
Capital can substitute for labor to a certain extent and would appear to me
to be the most feasible alternative for our farm since there is not much
unused labor at this time.
The underlying reasons for diversifying and intensifying the farming
operation still exist today, so I am planning on setting out more straw-
berries this year, but with some labor-saving strategies.
* I found out that I have a neighbor who owns an old tomato plant
setter and I'm going to see if he can and will help me set out my plants.
* I will seriously consider fumigating. I can substitute some capi-
tal for labor by fumigating before planting to alleviate some of the weed
problems.
* I have never had any irrigation equipment or a convenient water
source. But perhaps I can use a trickle-irrigation system and, thus, have
to haul considerably less water.
* The first go-round I didn't have a herbicide sprayer or a tractor
which could fit down the rows without having to have the wheels moved out.
I now have a small Kubota tractor and a sprayer which can be, pretty much,
dedicated to the strawberry patch.
* A mechanical means of cultivation will be a part of the future
plans so that we can cut down on the rescue cultivations.
* We remodeled the farrowing barn so that we now farrow in crates on
raised wire floors. This eliminates much of the labor involved in the
farrowing enterprise. Here again, we substituted capital for labor.
Summary:
Summarizing, there were two basic problems that I encountered with my
U-Pick strawberry patch.
1) One was a misallocation of resources— i.e. I did not have the
correct mix of capital and labor. In fact, I did not have enough of either
one.
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2) The second problem is that there is somewhat of an inherent lack
of complementarity between a U-Pick strawberry enterprise and a
conventional Midwest grain and hog operation due to the natural overlapping
of the busy periods. This problem will always be present but can be
alleviated somewhat by substituting capital for labor.
If one is nearly fully employed with his current farming operation, he
needs to make a very serious and realistic planning effort before an extra
enterprise is added. Growing strawberries or vegetables isn't as easy as
it looks and it certainly isn't easy money. The addition of a U-Pick straw-
berry enterprise may well represent a viable addition to a grain and live-
stock farm, but one has to give serious consideration to the extra capital
and labor needs the patch will require.
Alan Gossard is a strawberry, grain, and hog producer in Frankfort,
Indiana.
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KIWIFRUIT: A NEW ZEALAND SPECIALTY CROP
Robert M. Skirvin
Introduction to New Zealand
New Zealand is an island country found in the
southern hemisphere. It is located in the Pacific
Ocean about IMOO miles from Australia. New Zealand
is a spectacular country with beautiful tree-covered
mountains. The country has a population of about c
3.5 million very friendly people and about 70 mil- '-
lion sheep. The wildlife, which includes parrots
and flightless birds, is interesting and unique.
Unfortunately, New Zealand has few natural resources
except lumber; there are no important metal or petro- *
leum deposits. Because it lacks natural resources
to sell for cash, the country is very dependent upon exporting things it
can grow or make. Agricultural exports such as lamb (its best known ex-
port), mutton, cattle, dairy products, wool, and sheep skins are very im-
portant to New Zealand's economy.
New Zealand also grows significant quantities of raspberries, 'Boy-
senberries', and 'Granny Smith's' apples. However, in the last 20 years,
another fruit crop, kiwifruit, has become very important to the New Zealand
economy. The kiwifruit industry has become a very important source of
export dollars. Kiwifruit acreage has been increasing yearly, and the
government hopes that markets for it will continue to expand.
Kiwifruit :
The kiwifruit ( Actinidia deliciosa (A. Chev) C. F. Liang et A. R.
Ferguson), previously classified as Actinidia chinensis , is a fruit crop
native of south central China (Beutel et al., 1976) and southeast Asia
(Sale, 1985). It occurs naturally as a deciduous (looses its leaves each
year) fruiting vine that grows vigorously to a height of 30 feet or more in
the forest margins of the Yangtze Valley and elsewhere (Sale, 1985).
The plant, first known as a "Chinese Gooseberry", was introduced to
New Zealand by Mr. Alexander Allison, who had received the seeds from New
Zealand missionaries in China. The plants first fruited in 1910 (Sale,
1985). In the 1930's, the commercial possibilities of kiwifruit were recog-
nized. Commercial plantings were made and by 1953, New Zealanders had be-
gun to export their new fruits.
The Chinese gooseberry superficially resembles New Zealand's famous
native flightless bird, the Kiwi bird. In addition. New Zealander's call
themselves "Kiwis" in the same way that we call ourselves "Americans". For
these reasons, the name of the exported crop was changed from "Chinese
gooseberry" to "kiwi". Eventually it was changed again to "kiwifruit".
117
This well chosen name is exotic, somewhat descriptive, and tells buyers
where the crop comes from ("kiwi land" = New Zealand). Its name has helped
the fruit become an economic success.
A kiwifruit is about the size of a hen's egg, with a brown hairy skin
(in New Zealand they sometimes are affectionately referred to as "Hairy
berries"). At first glance, the kiwifruit appears rather unappetizing, but
consumers soon learn that the kiwifruit has a beautiful emerald green
colored flesh when sliced. This flesh contains many jet black edible seeds
that are arranged in a circular fashion around its core. In addition to
the lovely color, the kiwifruit has a very pleasant flavor that can be
eaten alone or in combination with other fresh fruits in salads and des-
serts. The kiwifruit 's lovely color and delicious flavor also have contri-
buted to its economic success.
In California and New Zealand, kiwifruit vines are planted in rows
about 15 feet apart. Vines are spaced about 18 to 20 feet apart within the
rows. The plants are trained to an overhead trellis system that can resem-
ble a grape arbor. It takes about 4 years for a kiwifruit plant to begin
to bear well; by the 9th year, full bearing potential is obtained (Beutel,
1982). Kiwifruit plants are either male or female. To produce a crop,
therefore, it is necessary to provide pollinators (insects) which carry
pollen from the male plants to the female plants where fruits develop. The
males produce no fruit and are planted only as pollinizers.
The kiwifruit plant is a sub-tropical plant that cannot survive the
harsh winters of Illinois. However, it can tolerate light frost (it
freezes at 29 °F) while in leaf and dormant vines can tolerate temperatures
down to 10°F (Beutel et al., 1976). For this reason kiwifruit production
in the United States is limited to areas of mild winters such as California
and Florida. There are some species of kiwifruit that are reputed to be
hardy enough to be grown in the midwestern United States. We have not
tested these species at the University of Illinois.
New Zealand kiwifruits are harvested in the southern hemisphere's
autumn. May through July. The fruit is picked firm and stored until it is
ready for sale. Most of the New Zealand kiwifruit crop has been moved from
storage and sold by December. While the fruit is stored, it can be shipped
easily by air. The fruit can be ripened by treating them with ethylene gas
(Sale, 1985).
Production ;
In 1984 New Zealand was reputed to have about 25,000 acres of kiwi-
fruit under cultivation (Sale, 1985). This acreage produced about 15 mil-
lion flats (7 lb. 12 oz. each) of kiwifruit for sale (Beutel, 1982). Al-
though New Zealanders eat kiwifruits, much of their crop, and all of the
best fruits, is exported as a cash crop to all areas of the world, includ-
ing Illinois. In 1982, California was reputed to have about 4 to 5,000
acres of kiwifruit under cultivation.
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Because kiwifruit has been so successful, New Zealanders are always
looking for other fruit crops that could be profitably exported from their
islands. New Zealand is currently growing the following crops with the
hope that they too will become important money makers.
Tamarillos or tree tomato. A relative of the garden tomato which
produces a reddish fruit that, when sweetened, tastes interesting.
Feijoa A small green colored fruit that resembles and tastes like a
guava
.
Kiwanos A large fruited yellow relative of the cucumba that has
spines and tastes like a very sweet green cucumber.
Passionfruit A hard skinned fruit that is sliced and eaten with a
spoon. The fruit is tangy and tastes very good,
Pepinos A relative of the tomato that produces a fruit that tastes
somewhat like a cantaloupe.
References :
Alexander, G. 1985. Passionfruit, establishment and production. MAF
Information Services, Wellington, New Zealand. Horticultural Produce
and Practice HPP 264.
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Robert M. Skirvin is a Professor of Horticulture at the University of
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THE VEGETABLE INDUSTRY IN AUSTRALIA
R. J. Nancarrow
Vegetables are produced in all states of
Australia. Year round production can be achieved
throughout the country with a change in types of
crops depending on the season of the year.
Abundant supplies of all the main types of
vegetables are available on any market all year
round because when local produce is out of season
supplies are obtained from interstate.
During the three year period from 1982-83 to
1984-85 the average gross value of vegetable crops
was $641 million. This represents 8.9 percent of
the total value of all crops grown in Australia and 4.5 percent of the
gross value of all agricultural commodities. Table 1 shows the gross value
of vegetable production for each state and for Australia during the years
1976-77, 1980-81 and 1984-85.
Table 1. Gross Value of Vegetables for Annual Consumption ($1000)
1976-77 % 1980-81 % 1984-85 %
NSW 63,247 20.5 92,770 18.2 101 ,600 16.2
VIC 86,749 28.1 148,224 29.1 159,000 25.3
QLD 68,447 22.1 127,282 25.0 172,900 27.5
SA 41,205 13.^ 64,917 12.8 71 ,800 11.4
WA 25,701 8.3 40,622 8.0 63,900 10.2
TAS 23,290 7.5 34,700 6.8 57,800 9.2
AUST(a) 309,019 509,045 628,800
(a) includes Northern Territory and Australian Capital Territory.
The total area of vegetables grown in 1984-85 was 111,035 hectares,
being 0.5 percent of the total area under crops in Australia. The areas of
vegetables cropped in 1976-77, 1980-81 and 1984-85 are shown in Table 2.
Table 2. Area of Vegetables Grown for Human Consumption (Hectares )
1976-77 % 1980-81 % 1984-85 %
NSW 26,339 24.4 20,556 20.0 21,694 19.5
VIC 26,166 24.3 27,978 27.2 28,309 25.5
QLD 26,965 25.0 26,510 25.7 30,273 27.3
SA 9,779 9.1 7,745 7.5 7,521 0.8
WA 5,781 5.4 5,636 5.5 6,958 0.3
TAS 12,583 11.7 14,458 14.0 15,929 14.3
NT 97 0.1 110 0.1 306 0.3
AUST 107,709 102,993 111,035
*1 hectare = 2.471 acres
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Queensland and Victoria produce over half the vegetables in Australia.
Tasmania has the fourth largest growing area but is sixth in value because
most crops are for processing.
Over the eight year period the main changes have been a decline in
vegetable production in New South Wales and South Australia. There has
been an increase in the area and proportion of vegetables grown in Queens-
land and Tasmania.
The increase in the area of vegetables grown between 1976-77 and
1984-85 can be attributed to significant expansion of carrots, cauli-
flower, lettuce, cantaloupes, potatoes and sweet corn. Over the same time
there was a decline in production of beans, processing peas and pumpkins.
Table 3 gives areas of production of the main vegetable crops in 1976-77,
1980-81 and 1984-85.
Table 3« Area of Vegetables Grown for Human Consumption (Hectares)
Crop 1976-77 1980-81 1984-85
Asparagus 1,637 1,279 1,165
Beans, fresh 7,338 6.323^ 6,322
Beets 807 780 845
Cabbage and Brussels Sprouts 2,763 2,448 2,867
Carrots 3.283 3.711 4,552
Cauliflower 2,568 2,780 3.573
Celery . 414 400 788
Cucumbers 1,168 888 1,220
Green Peas:
- processing 17.793 9,826 10,371
- sold in pod 1,199 926 1,058
Lettuce 2,393 3.007^ 3,500
Squash, winter & summer 605 837 1,043
Melons:
- water 3.219 2,138 2,877
- cantaloupe 1.293 810 2,454
Onions, white and brown 4,294 3.963^ 4,439
Parsnips 472 417 326
Potatoes 33,872 35,721 38,384
Pumpkins 8,303 6,319 6,800
Sweet Corn 2,788 2,271 3.843
Tomatoes 8,595 9,057 9,292
Turnips, swede and white 559 253 420
Total Vegetables 107,709 102,993 111,035
1980-81 figures not available, 1979-80 figures given.
In recent years there has been a trend away from red meats with more
emphasis on vegetables in the diet. Fresh vegetables have regained some of
the market share lost earlier to processed products. Table 4 shows the
total consumption of vegetables has risen considerably, with potatoes and
tomatoes being largely responsible for this trend.
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Table 4. Apparent Consumption in Australia of Vegetables
Kg Per Capita Per Year^^)
Aver
1958-59
ag.e 3 Years
1968-69
Ended
1978-79
Year
1984-85
White potatoes
Other root & bulb vegetables
Tomatoes
Leafy & green vegetables
Other vegetables
51.7
15.9
13.0
17.9
18.6
53.7
17.1
1^1.2
21.3
18.1
50.1
16.7
13.6
24.3
17.9
59.8
19.3
19.6
22.5
21 .4
Total 117.1 124.4 122.6 142.6
(a) Processed vegetables as fresh weight equivalents.
The quantities of both exports and imports of vegetables have almost
doubled between 1976-77 and 1984-85. Total vegetable imports and exports
are shown in Table 5 for the three years 1976-77, 1980-81 and 1984-85.
Table 5. Vegetable Imports and Exports (Tonnes)
1976-77 1980-81 1984-85
Imports
Potatoes (dried)
Onions (powder, etc.)
Tomatoes
Beans
Peas
Asparagus
2,403 591 1,537
269 1,680 3,467
6,651 6,734 22,276
1,946 1,429 4,518
8,642 8,902 16,179
2,586 5,229 5,903
Total 41,091 44,073 82,838
Exports
Potatoes
Carrots
Onions
Cabbage (& greens)
Lettuce
Peas
Cauliflower
Tomatoes
4,851
2,669
15,764
971
283
3,646
1,674
3,177
8,830
7,277
22,006
2,424
722
1,507
4,403
1 ,122
9,895
12,166
23,840
4,305
1,955
2,609
5,559
1,360
Total 34,378 51,378 64,725
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Canned tomatoes, asparagus and frozen peas were the main vegetables
imported in 1984-85, while the principal exports were fresh onions, car-
rots, potatoes, cauliflower and cabbage.
The vegetable industry in Australia has maintained its efficiency
through mechanization. As a result, the wholesale price of vegetables is
cheaper today, relative to average weekly earnings than at any time in the
past.
Precision seeders brought a swing towards direct seeding of crops such
as broccoli, cauliflower and tomatoes. However, with the advent of cell
grown seedlings, there has been a move back to transplanting, particularly
with crucifers and also with early lettuce production.
Weed control is now almost entirely achieved by the use of herbicides.
Selective sprays are available for use on most vegetables either for a pre
or post emergence.
Most vegetable crops receive supplementary irrigation. In the intense
market garden areas solid set irrigation is common while traveling (nose
pull) irrigators are standard equipment in most extensive vegetable farms.
Computerized systems allow growers to plan waterings up to a week or more
in advance if desired. For crops such as tomatoes and cantaloupes trickle
irrigation is now commonly used, often with plastic mulches. The use of
leaf tissue analysis and fertigation, injecting fertilizer into the irri-
gation water, has followed the introduction of trickle.
Harvesting methods continue to advance with continual upgrading of
mechanical harvesters for processing vegetables and the use of harvesting
aids on many fresh vegetable crops. Bulk transport from the field to
processing or packing shed is the normal procedure.
Packing and handling facilities have improved greatly in recent years.
On-farm cooling of vegetables is common with hydro-cooling and forced air
systems frequently available.
Most vegetables are packed in cartons although polystyrene boxes are
used for some crops such as broccoli. Icing of the more perishable produce
is standard practice before shipping even when refrigerated transport is
used. A returnable, stackable 36 liter plastic container has been intro-
duced, but to date its use has mainly been restricted to supermarkets.
Cultivars
The seed trade has been active in introducing new varieties of vege-
tables to the industry. Hybrid cultivars of Brussels sprouts, broccoli,
cauliflower and cabbage are now widely accepted. Plant breeding in
Australia is limited with State Departments of Agriculture responsible for
most of the effort. Queensland has a program on breeding beans and toma-
toes for fresh market while Victoria is the only State breeding potatoes
with special emphasis on genetic resistance to powdery scab.
Sweet corn is becoming more popular in Australia. Parent material is
imported through quarantine to augment a commercial breeding program de-
signed to develop strains suited to local conditions. Until recently the
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popular cultivar Golden Jubilee was not available in Australia due to quar-
antine restrictions, but seed has now come onto the market from New Zealand
production.
The lack of plant variety protection legislation in Australia has
hampered the introduction of many improved cultivars from overseas as com-
mercial breeders consider that their material would be at risk in this
country.
Marketing of Fruit & Vegetables
The central wholesale markets remain the principal outlets for fresh
vegetable crops although there has been a swing away from this traditional
method of selling. Direct sales to major buyers, particularly supermarket
chains now account for up to 40 percent of some vegetables. Markets in
Sydney and Brisbane provide cool storage and handling facilities for the
supermarkets.
The development of pick-your-own vegetables has developed only slowly.
This type of selling has suited small fruit producers on the edge of major
cities and towns. Some vegetable crops are also grown as secondary lines
to their fruit sales.
Home grown vegetables remain a popular source of supply for some
people. With increased leisure time and daylight saving during the main
growing season the home grown crop accounts for about five percent of total
production.
Future Trends
Vegetable production on the fringe of big cities is as it always has
been under threat from housing development. This has meant a constant
relocation of some production enterprises further out but an opportunity
for the grower to modernize his operation with technologically advanced
equipment.
Australia has ample good land but a limiting factor is often water. Re-
search into use of recycled water for vegetable production has shown that
this resource can be used safely and efficiently. Hence plans are advanced
for reticulation of recycled water through one of the main vegetable grow-
ing areas near Melbourne.
With the significant shift in the rate of the Australian dollar rela-
tive to overseas currencies, Australian vegetables are more competitive on
world markets. The only opportunity for major expansion of vegetable pro-
duction is through export development and import replacement. With a popu-
lation of 15.5 million and low annual increase, the Australian domestic
market has limited growth. Limitations in the availability of air freight
space have restricted development of some export markets but as the post
harvest technology advances and containerized sea freight becomes feasible
for more crops, further expansion of exports, particularly to Pacific Rim
countries is expected.
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The industry will continue to improve productivity with small advances
in cultural and management techniques, thereby further helping to minimize
the use of expensive hand labor.
When a plant variety protection scheme is eventually adopted in
Australia, many of the cultivars not currently available will become ac-
cessible. This will enhance the possibilities of producing higher yields
and higher quality with greater consumer appeal which will in turn lead to
increased vegetable consumption.
Jim Nancarrow is a Vegetable Specialist and Visiting Professor of
Horticulture at the University of Illinois. He comes from the Department
of Agriculture and Rural Affairs, Melbourne, Australia.
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HOV; FOOD PROCESSING COMPANIES SET CONTRACT PRICES?
R. A. Hinton
Producers contemplating production of specialty
crops usually feel that they are price takers. They
often feel that if they understood how the corporate
management determined the contract price, they would
be in a better bargaining position.
In determining acquisition prices offered for
contracted raw materials, managers of processing
facilities like most corporate firms have vast
amounts of information available to them. His-
torical price relationships of quantity and quality
of final products are known. Accountants make al-
locations of all the costs in each of the phases
involved in processing as well as the handling of each of the products
through wholesale and retail outlets.
Given knowledge of value of final product and costs incurred from
producer through the retail outlet, the residual available for profits and
acquisition of raw product is estimated. In making decisions in regard to
product mix to be handled and location of plants, management compares the
gross residual available for raw product acquisition with the expected
producers costs of crop production and alternative returns for fixed
resources
.
Both producers and processors must determine the appropriate oppor-
tunity cost threshold. Failure of processor to offer contract prices
greater than producer opportunity costs will result in inadequate supply of
quality product. Failure of producer to reject inadequate contract price
will result in lower returns than he can earn in alternative endeavors.
Processing firm managers contact us in regard to both the historical
returns and expected future returns from alternative crops in Illinois.
The opportunity costs for most Illinois farmers is the residual return to
labor, management, capital, and land resources used in producing field
crops, corn and soybeans. This is true for specialty crops such as pop-
corn, seed corn, food soybeans, canning peas, sweet corn, pumpkins, and
asparagus. Other specialty crops require additional investments in facili-
ties such as irrigation and on farm processing facilities. This would be
true for specialty crops such as green beans, broccoli, tomatoes, and fresh
market sweet corn. The specialized capital and management resources used
in production of these crops require residual returns well beyond those
accruing to corn and soybean farmers.
The data in Table 1 below shows the residual returns to land, capital,
and management for selected field and horticultural crops in recent years
in Illinois. The residual returns of alternate crops tend to be slightly
greater than the earnings from the corn and soybean crops.
126
Most processing and distribution firms handle more than one product.
In a multiple product firm, the estimates of individual product costs may
not be as precise as the cost accountants reports indicate. Assignment of
direct costs specific to each product is clear. Allocation of joint direct
costs and overhead costs have to be arbitrary. For example, certain plant
facilities are used at different times for different commodities. Usually
average charges for such a joint cost are made according to amount of time
and space used. This may or may not be the appropriate charge. If one of
the primary product has a high margin, a larger share of these joint costs
could be borne by that commodity, and only the marginal costs be borne by
the second commodity using otherwise unused facility space. A similar case
can be made for sharing administrative and other overhead costs of the firm,
Hence, the residual for procurement and acquisition of raw materials may be
wider than the cost account derived figures suggest.
In establishing a new facility or expanding an existing facility, the
management attempts to ascertain the alternative return opportunities of
fixed residual resources of potential producers in the long run. In addi-
tion, processing firm management periodically assess opportunities for
obtaining necessary quantity and quality of produce from alternative areas
at costs less than long run gross margin available for raw materials and
transportation.
R. A. Hinton is a Professor of Farm Management and Extension Specialist
Farm Management at the Department of Agricultural Economics, University of
Illinois, Urbana-Charapaign.
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COMMERCIAL ASPARAGUS PRODUCTION IN ILLINOIS
Carl J. Cantaluppi
Introduction
Asparagus ( Asparagus officinalis ) is a vege-
table crop that is widely adapted to commercial
production in Illinois. It is in high demand by
consumers due to its scarcity of production across
the state. Over the years, it has been a high value
crop. It is only grown in a few states with Cali-
fornia, Washington, and Michigan being the largest
producers.
Production of asparagus has declined in recent
years due to imports, old beds having disease prob-
lems, and reduction in labor to pick the crop. Today, with the many ad-
vances in asparagus research, this downward trend seems to be reversing
itself. We now have new, disease tolerant, high yielding hybrid varieties.
Some of the new frontiers of research being explored in asparagus produc-
tion is relevant to Illinois growers.
Length of Harvest Studies - Research has shown that asparagus can be
harvested the year after planting, causing no harm to the plant. In fact,
it has been proven that harvesting one year after planting actually stimu-
lates production of more buds (spears) on the crown (root system), causing
greater (not reduced) yields in future years, when compared to asparagus
not harvested until the second year after planting.
Depth of Planting Studies - We have seen that the deeper asparagus is
planted, the larger the spear diameter, but the total yield (weight) will
be lower. Conversely, the shallower you plant, the smaller the spear diame-
ter, but the total yield (weight) is greater. Planting crowns at a 5-6"
depth will give you a large percentage of large diameter spears and more
weight than if you plant deeper. At a 6" planting depth, the trenches can
be filled all at once, right after planting, and they do not have to be
covered in stages, as previously assumed. The crowns may be tossed into
the trench, right side up or upside down. It makes no difference how they
land. They'll all grow. Triple super phosphate (0-46-0) has to be applied
in the bottom of the trench at a rate of 200-400 lbs. per acre. The crowns
are then tossed into the trench, on top of the fertilizer. Don't worry,
the fertilizer will not burn the crowns. If phosphorous is not added at
this time, you will not be able to get it down to the roots later on be-
cause it does not move in the soil. Roots literally have to grow through
the phosphorous in order to receive the benefit.
Nitrogen Fertility Studies - Some researchers have found that supple-
mental applications of nitrogen have little effect on asparagus yields due
to the extensive root systems being able to seek out nutrients. The aspara-
gus spear is about 9Q% water. The massive fern growth of the new hybrid
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varieties more than replenishes any nutrients that were taken off during
harvesting. The deep extensive root system makes asparagus extremely
drought tolerant. In most growing areas, irrigation is not needed.
No-till Culture - Tillage is normally not practiced in asparagus cul-
ture. When you till the ground, you just plant asparagus seeds (from the
female plants) between the rows. Asparagus seedlings are a weed problem in
an asparagus field and are not desirable. Weed control is accomplished by
applications of herbicides labeled for asparagus, starting the year after
planting. At this time in Illinois, there are no herbicides labeled for
asparagus during the year of planting. Tilling the soil does not promote
greater yields.
New Variety Picture - We now have several disease tolerant, high yield-
ing, hybrid varieties. Rutgers University has pioneered in the breeding of
all male hybrid asparagus varieties. Normally asparagus is dioecious (male
and female plants). Male plants yield more than the female plants. Female
plants, along with producing spears have to be able to produce seed, which
is why they are not as high yielding as the males. Male plants have the
advantage of high yields and no asparagus seeds produced. Some of the
recent New Jersey Hybrid varieties that have been released include: Jersey
Centennial, Jersey Giant (56X22-8), 51X22-8, and Greenwich. A California
hybrid, the F2 of UC 157, has been bred for the warmer, arid climates, and
does not do as well as the New Jersey hybrids in Illinois. Jersey Centen-
nial and the F2 of UC 157 are not all male; they each contain male and
female plants. The New Jersey hybrids also have excellent tolerance to
asparagus rust and Fusarium crown rot, two very serious diseases that lead
to a gradual dying out of asparagus fields. They also yield 3 to 5 times
more than the Mary Washington types. We're seeing Jersey Giant yielding
6000 lbs. per acre the fifth year after planting in Michigan, and 14,000
lbs. per acre the seventh year after planting in Oklahoma.
Ease of Harvesting - Asparagus can be harvested by snapping spears off
at the point where fiber starts to develop so that the whole harvested
spear is tender and edible with no waste. Cutting asparagus below the soil
with a knife adds more weight to the spear, but gives you 30-40^ waste be-
cause that butt is tough and fibrous and unusable. Cutting below the soil
with a knife also injures other potential buds that will come up and pro-
duce spears later. Harvest aids can be built inexpensively to enable work-
ers to ride and pick instead of walking and stooping.
Adaptability to Direct Marketing - Asparagus can be successfully di-
rect marketed to the consumer by on-the-farm retail sales, either by the
grower harvesting or by the consumer harvesting (Pick-Your-Own) . A consid-
erable amount of consumer education and orientation needs to be done in a
Pick-Your-Own operation so they know how and when to harvest asparagus.
For growers who are willing to take the time to teach their customers by
having plenty of field supervision and who like to deal with the general
public, Pick-Your-Own will definitely work. Growers who think they can
turn the consumer loose in the field, with no supervision, will definitely
fail in Pick-Your-Own marketing. Asparagus is an excellent seller at a
Farmer's Market because of its high consumer demand.
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A Profitable Crop to Grow - The major expense In asparagus production
is the Initial cost to establish the crop, which Is about $1000 per acre.
Major planting cash expenses are for asparagus crowns and fertilizer. Cost
of maintaining the crop after establishment Is less than costs Incurred In
producing any other vegetable crops. Asparagus can be a worthwhile and
profitable vegetable crop If the grower Is willing to follow good cultural
practices and is able to seek out his own market outlets. In the Midwest,
it's a crop that can be grown as a supplemental or a companion crop to
wheat, corn, soybeans, and livestock, and can bring a high dollar return
per acre when compared with other vegetable crops, and a considerably
higher dollar return per acre when compared with field crops. Growers in
Northwest Illinois sold snapped asparagus for $1.50/lb. if they harvested,
or $1.00/lb. if the consumer harvested it (Pick-Your-Own)
.
In conclusion, I feel that asparagus production has a great potential
in Illinois. It is a vegetable that can be grown relatively easy, is in
high demand by the public, and can return high yields to the grower.
Carl Cantaluppi is a Horticultural Extension Advisor with the Cooperative
Extension Service, University of Illinois and is located at Rock Island
County, East Moline, Illinois.
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SELLING SPECIALTY PRODUCE IN THE SUPERMARKET SYSTEM
J. Michael Shelton
If you were to sit on your front porch and watch semi trucks fully
loaded with apples roll by at the rate of one every 30 seconds, it would
take a full year for the world's annual production of apples to pass by.
Who's ever eaten one of these? (apple) How many of you have eaten fresh
yucca? Well, if you were planning on sitting on your porch and counting
truck loads of fresh yucca, you better pack a lunch because if a semi load
rolled by every 30 seconds, it would take five years for the world's pro-
duction to pass by, because the world's production of yucca is five times
greater than that of apples. There's as much yucca grown as all the ap-
ples, beans, cabbage, peas, onions and tomatoes in the whole world combined.
Did you know that tomatoes were considered poisonous as late as the
eighteenth century and in 18M8 they were deemed okay to eat only if first
cooked for three hours. Did you know that potatoes were shunned as un-
godly because they weren't mentioned in the Bible? Many people insisted
that they caused leprosy and other dread diseases. It took seven years of
study before the British government would officially approve potatoes to be
eaten.... by cattle. How many of you have ever eaten a strawberry? What
about a cactus pear? Mexico alone produces twice as many cactus pears each
year as the entire world's production of strawberries.
I plan on discussing what specialty produce is and how we can sell
specialty produce, but first why should we sell specialty produce? First
of all, there are 3 reasons for selling any product in a supermarket,
a) To make money, b) To make friends, c) To do both. Specialty produce
can do both.
The second reason for selling specialty produce is that your business
can increase. When you sell specialties you will have a direct increase of
sales based on the amount sold, but more importantly you can sell more of
everything
, because your traffic will increase. For example, if you at-
tract an ethnic trade with an item like napa for an Oriental customer, your
citrus sales could possibly increase, as the Japanese are big citrus users.
Third, our consuming public want new and different things, especially
produce. The produce department is the #1 reason shoppers select a par-
ticular supermarket . Selection is a primary featur^e shoppers look for when
choosing a produce department. A FMI survey in 1980 showed that the aver-
age supermarket sold 141 different produce items. In 1984, the number was
183 items, an increase of nearly 305^. At Shelton's we sell over 500 pro-
duce items.
Before I go any further I would like to take a quick poll to see who I
am talking to. How many of you are growers? How many of you are whole-
salers? How many of you are retailers?
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When Trina called me and invited me to come down to Indianapolis and
talk with you about selling specialty items in the supermarket, I asked
what kind of specialty items? She said: "you know, items like tomatoes
and peppers." I instantly knew it was going to be a tough job. I can re-
member 20 years ago when we opened up in the spring and the only thing we
had to sell was shipped-in Florida tomatoes. We lived with these tomatoes:
sorting and resorting until finally all the green ones had turned red and
sold, or had melted away. Tomatoes didn't seem very special to me at the
time.
So the first thing I think we need to do is define "what i^ a spe-
cialty product?" We will do that in just a moment, but first I would like
to introduce myself and let you know who Shelton's is.
As you may already know, my name is Mike Shelton. I represent Shel-
ton's Farm Market and Shelton's Wholesale Company. Our businesses are
located in Niles, Michigan and Elkhart, Indiana.
In 19^7 my grandfather purchased a 40 acre fruit farm in Berrien
Center, Michigan; or at least he thought it was a fruit farm. Reflecting
back on it he now says it was really a 40 acre weed patch. There was still
enough time left that first year if they were lucky to get pickles in the
ground and hopefully harvest the crop before frost. With the help of his
family and the county extension agent they were able to make it through
that first tough year, much to their neighbors disbelief. The farm grew
steadily over the years and currently has about 300 acres of fruit includ-
ing 100 acres of apples that we pack under our own "Family Pride" label and
approximately 70 acres of grapes that we have contracted to Welch's. We
also raise strawberries and sweet corn.
When my dad, Jim, got out of the army in 1953 he joined Grandpa full
time. They made a good team and the farm began to take shape as they grew
their products and sold them along the road. In 1959 they moved the road-
side market from the farm to its present location just south of Niles.
Dad's older brother Ron was working in a factory at the time in an effort
to support his 80 acre farm and 12 kids.
In 1969, Jim and Ron formed a partnership, bought out Grandpa, and put
him on the payroll. In 1972 I graduated from high school and joined the
business on a full time basis, and in 1973 we opened year 'round for the
first time. In 1975, we moved into our new 10,000 square foot market. In
1976, we added a full line meat department. In the spring of 1979 we added
a 10,000 square foot wholesale facility and in the fall of 1979 my dad's
youngest brother Joe joined the company. In 1980, we built a 50,000 bushel
controlled atmosphere packing and storage facility on the farm. In 1981 we
computerized our operations. In 1983, we added our Elkhart Retail and
Wholesale market which has a combined 30,000 square feet. We also re-
modeled and expanded our Niles location. We currently employ over 100
people. We feel our farm, retail and wholesale integration gives us a
tremendous insight into the needs of customers of each level.
Next a quick test: How many of you have ever eaten Brussels sprouts?
Eggplant? Okra? How about sweet dumpling squash? How many have eaten a
"hot house" tomato? How about fresh collards? Oh I see many of you have
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never eaten collards; does that make it a specialty item? My Grandpa eats
them everyday and he's 83 years old.
Webster's Dictionary defines "special" as something "distinguished by
some unusual quality, especially being in some way superior." Nice defini-
tion, but I like mine better. I say you make your product special. This
is proven everyday. It works with everything from soft drinks to deodorant,
from fast food to cat food. Then why not from apples to zucchini? You
make the difference! Why do the shirts with little alligators on the pock-
ets cost more? Because their maker's attitude about his product has af-
fected your attitude about his product. I'm sure there are many shirts on
the market of comparable quality, workmanship and color, that cost less.
So why pay more? Because they made it special !
Twelve years ago we didn't sell any green leafy vegetables; no turnip
greens, no mustard greens, no collard greens, or kale. No endive, no esca-
role, no romaine, and no green leaf. No red leaf, no boston, no bib, no
spinach, nothing! We decided that if we were going to grow in the fresh
produce business, that we needed to focus on vegetables, especially fresh
green vegetables. Green leafy vegetables would separate us from the super-
markets because, the ones in our area at least, were doing a very poor job
with them. Even though we owned a fruit market, we recognized that vege-
tables were the staples, and that fruit was somewhat of a luxury. So we
set out to make our wet case special , the heart of our market, something to
separate Shelton's from the others that were selling produce. And we did
just that. One at a time we added items deliberately and painstakingly.
Most of them remain.
I remember when I was about 12 or 15 years old, our produce buyer,
the man with the truck that traveled to Chicago, brought to me the first
avocado I had ever seen. It was standard practice for him to purchase all
the produce we ordered; and then if there was room on the truck, to pick us
up a "deal" or something new. This was done in order to fill up the truck
and possibly create an opportunity to make money. Whenever he delivered,
it was always: "What kind of surprise did you buy for me today?"
We opened up the box. I saw my first avocado, the large Florida type,
a few days over the hill. I nearly died laughing! I rolled! It struck me
as so funny that we could possibly sell those things. Then he made a real
crucial error. He had me taste them; now I was sure they wouldn't sell.
Then the good news, be brought 1_0 flats! To make a long story short, we
took them, we piled them high, we sold them, and we made money. And there
we were.... in the specialty business!
From Ed I learned 3 valuable lessons;
1. You can't sell anything if you don't have it.
2. You can sell if you think you can.
3. You must keep an open mind.
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Our "surprise item" became a game at Shelton's with our retail cus-
tomers. We still play that game today. Avocados are no longer a "spe-
cialty" at Shelton's. Last week we had ^ kinds of them on display.
It was much harder then than it is now to sell "specialty". Every
magazine and food editor in the country is focusing on specialty produce.
The customers are aware and ready. This makes me excited; what a
tremendous opportunity!
So what is a specialty item? John and Joe Hilger think that potatoes ^
are pretty special. Why, they are so special that they have a Potato Fes-
tival each year that half the state of Indiana attends, I've attended it
in the past but didn't get to talk with John and Joe because they were
too busy directing traffic and collecting money. And what about pumpkins;
are they a specialty item? You can find them on every street corner in
my area in October, and yet there's a man in Ligonier named Charlie Pumpkin
who charges you just to see his pumpkins! So what makes John and Joes'
potatoes, or Charlie's pumpkins special? They do! When they decided what
they were going to do and did it, they put their thoughts into action and
made certain products special. You can do the same thing. Let's see how
that's done.
The first step is to make a decision. Decide ! Decide I want to sell
specialty products. Decide I can sell specialty products. Decide I will
sell specialty products. Then determine how this is going to happen.
Secondly, you have to think as if you are the customer. Ask yourself
questions such as "If I am a customer, what things do I need to know before
I buy this product? What does it taste like? How do you prepare it; and
how do you store it?"
No. 3: Provide information. Information is simply the answers to the
questions you asked yourself. Provide preparation tips, provide recipes,
and nutritional information. Good signs are essential.
Which reminds me of an incident that happened close to home. My son's
class was studying seeds. My wife, Kathleen asked me for some suggestions
as to some seeds Josh could take to school. I told her that some of the
tropical items would be interesting as most of the children have probably
never seen them. I suggested taking a mango, a papaya, a pomegrante and a
coconut, among other things.
When I came home that night, she told me she had gotten the items but
had one small problem. She had been very careful at the market to keep the
items separate but when the cashier checked her out, she had put all the
items in the same bag, and now she was confused which one was the mango,
and which one was the coconut. She went on to tell me that she was really
confused as they look so much alike. I told her to let me see them and I
would label them for her, she then laid the two fruit on the table and
asked me which one was the mango, knowing for sure I would be as confused
as she was. I told her I would be glad to show her which one was the mango
except I couldn't, because they both were coconuts! Someone had moved the
sign!
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Now if this can happen to a fruit peddler's wife, do you think it
could possibly happen to one of your customers? Good explanatory signs are
crucial. Signs sell! Take your best shot and be creative. You only have
to sell each new item once ; after that your customers will come back and
buy them!
When promoting a product, assume the customer knows absolutely nothing
about the product you are featuring. Chances are he won't even know the
common items. Many of our young shoppers think Brussels sprouts grow in
the frozen foods case; and a microwave and a frozen entree are gourmet
cooking.
'Ine fourth step to selling specialty produce is buy or grow your pro-
due^ j with a plan. Always make as many decisions as possible in advance.
PI' i what these products are going to do for you. Have you planned for
them to make you money, make you friends, or to do both? Plan when the
products will arrive. Plan who will take care of them. Plan how they will
be merchandised. Plan where they will go. Plan your information, signs,
ads, etc. ahead of time.
No. 5: Educate your people. Learn as much about your products as you
can. Use the products you sell, then hold brief meetings and tell your
people what you know. Create excitement! Be creative! Think! We regu-
larly hold crew meetings, put together weekly game plans and continually
promote our new products to our people.
One exciting thing we did recently was to have our first ever "V.I. P."
(Very Informative Party) . We rented a meeting hall equipped with a kitchen
and invited 80 of our employees and gave them the chance to taste over 50
specialty items, prepared as they would be in different parts of the world.
Among other things, we served authentic Hispanic, Mediterranean and Ori-
ental meals. The employees loved it and gained the confidence to talk with
our customers about many of the new exciting tastes.
Roadside marketers have great capability to sell specialty products,
because they have the ability to talk with their customers on a one-to-one
basis and find out what they want or to tell them about a tremendous new
product. Personal customer contact by a knowledgeable and genuinely con-
cerned employee is the best and easiest way to sell specialty. Your situ-
ation is perfect.
The sixth step is probably the simplest, most over-looked, and most
important step. Talk to your customers! Simply ask them what do they
want, and then get it for them .
This reminds me of Ramon and Isabell Echeverria, a Puerto Rican man
and wife that I met in the market about 10 years ago. I simply asked them
if there was anything special I could try to find for them. At this time I
was getting up at midnight and driving to Chicago to buy our produce.
Ramon couldn't speak English, his wife could speak very little. I can
speak a little Spanish; collectively we communicated. I would drive into
Chicago and pick out what I thought they described and bring it back. They
would shake their heads, redescribe it and I would go back and try again.
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This persisted for over a year, and one at a time, I added new and exciting
items. When I guessed wrong, usually it was perfect for someone else.
When I guessed right, they were ecstatic and told all their friends. This
is how you build your traffic. Talk to your customers. My customers
taught me what many of our products are.
Demonstrations are also a tremendous one-on-one method of exposing
customers to products on a personal level. We held a "Fresh Taste Extra-
vaganza". We exposed over _M,000 customers to nearly 100 specialty products
by letting them taste them. The response was overwhelming.
The seventh and final step in retailing specialty produce is to find a
good supplier. Preferably one that has a farming and retailing background.
Find a supplier that is just as interested in finding you 5 lbs. of lobok
as he would be in selling you 500 cases of oranges. If your supplier does
not get these products for you, then get another supplier, because you have
already made the decision that you are going to sell specialty produce.
Now I would like to discuss what a wholesaler needs from his suppliers,
As a wholesaler, I am an extension of my customer, the retailer. It is my
job to put myself into my customer's shoes, the retailer. So his needs are
my needs. For your growers, I will tell you what our needs are as your
customers.
First and foremost, as a wholesaler /retailer , I need consistent
quality .
No. 2: I need consistent service, which means I need for you to do
what you say you're going to do, when you say you're going to do it . If a
problem arises let your wholesaler know! Most likely he has made commit-
ments based on the information you provided him. If the situation changes,
inform your customer, the wholesaler. Very possibly, ads have been written
based on your information. There may be time to pull the ad, there may be
time to find the product elsewhere. If the ad isn't pulled and the re-
tailer doesn't have the product, his customers are mad. If his customers
are mad, the retailer is mad. If the retailer is mad, then the wholesaler
is mad, and what do you think that the wholesaler will say to you the next
time you say, "How about putting it in your ad"? Your credibility could be
irreversibly tarnished simply because you failed to communicate or give
your customer, the wholesaler, the service he deserves.
No. 3: A wholesaler needs consistent supplies.
No. 4: The wholesaler needs consistent packaging; uniform and stack-
able, as I must stack my product on trucks and ship for great distances.
No. 5: Wholesalers need no surprises! If there's a problem, inform
me in advance. Don't let me discover it on my own.
No. 6: A wholesaler needs your products to be an appropriate value.
Specialty adds value, so make your products special. Provide information,
recipes, packaging; anything that will satisfy the customer and make eve-
ryone's job easier. I am a wholesaler, an extension of my customer, the
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retailer. Take care of my customer, and you've taken care of me. As a
grower, base your decisions from a customer's perspective, think about
their needs and do everything in your power to satisfy those needs, and you
are certain to be a success. There's a lot of help available. I would be
glad to help in anyway I can if anyone's interested. I have available a
list of some of the specialty produce Shelton's handles. Food Marketing
Institute, United Fresh, Produce Marketing Association and many government
agencies can provide assistance, not to mention the books, magazines, and
cookbooks available. Your suppliers and your customers are valuable
sources of information, but it depends on you. You make the difference.
In an industry that is ever changing you are what's special about special-
ties. Be creative, and remember these words spoken by our former President
John F. Kennedy: "We need men that can dream of things that never were".
Dream big and put your dreams into action!
J. Michael Shelton is partner of Shelton's Farm Market Wholesale Co. in
Niles, Michigan.
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PRELIMINARY EVALUATION OF ROW COVERS ON MUSKMELONS AND
WATERMELONS IN INDIANA. RESULTS OF 1986 TRIALS.
James E. Simon and Debra Reiss-Bubenheim
Muskmelons and watermelons, produced annually on more than 20,000
acres in Indiana, are among the most economically important fresh market
vegetables in the state. The intensive melon production in southwestern
Indiana may for example, represent the largest concentrated block of melons
produced in the U.S.A.
Production practices and cropping systems that optimize total fruit
productivity and hasten earliness in melons are important challenges which
face the commercial industry. One of the latest agricultural technologies
that could have a significant impact on the production of melons is in the
use of row covers to enhance both earliness of initial harvest and total
fruit yield. Row covers have been reported to enhance plant growth (via
increasing the day and night time temperature), provide minimal spring
frost protection, and protection from insects and wind (Wells and Loy
,
1986).
While plastic row tunnels and floating row covers are of interest to
midwestern vegetable growers, the effect and economic impact of row covers
in muskmelon and watermelon production is still unknown. Melons, members
of the Cucurbitaceae family, are warm-season crops known to respond to
increasing day and night temperatures. Thus, the objective of this study,
in cooperation with Ken-Bar, Kimberly-Clark and VisQueen was to determine
whether row tunnels and covers promoted earliness of harvest and total
yield on muskmelon and watermelon in both southern and northern Indiana.
1. Evaluation of row covers on muskmelon in southern Indiana, 1986.
This experiment was conducted at the Southwestern Purdue Agricul-
tural Center near Vincennes, Indiana. 'Superstar' muskmelon was grown
using M types of row covers and evaluated for yield and earliness.
Treatments consisted of:
1. Remay (Ken-Bar Co.)
2. Kimberly Clark Floating Row Cover (Kimberly Clark)
3. Vispore (Ethyl Corp.)
M. Clear Slitted Plastic (Ken-Bar Co.)
Two plots, planted April 28 and May 1M, without row covers, served
as controls. The six treatments were arranged in a completely ran-
domized block with 4 replicates per treatment. Plots consisted of 56
ft long rows, 6 ft apart with plants spaced 4 ft apart (13 plants/
plot)
.
'Superstar' muskmelon seeds were planted in the greenhouse on
April 2, 1986. Row cover treatments plus the first control planting
were transplanted to the field on April 28, 1986. Black plastic mulch
was placed on the soil surface prior to transplanting and the plants
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set through the plastic. Trickle irrigation lines were placed beside
the plants, underneath the plastic and water applied as needed. Where
appropriate, wire hoops were placed over the top of each plant and the
row cover material was placed over the top of the plants, supported by
the hoop frame. Insecticide use included Furadan, applied under the
plastic prior to transplanting, and Sevin, applied at transplanting
after flowering began. The second control was transplanted on May 1M,
in order to compare an early planting date, with row covers to a normal
date of transplanting. The entire row was harvested for data collec-
tion. Row covers were removed as recommended in the Indiana Vegetable
Production Guide for Commercial Growers (Simon et al., 1987).
Results
No differences in total marketable yield was observed between any
row covers and or control treatments (Table 1). The clear slitted
plastic treatment produced significantly earlier fruit (22.5? of total
fruit weight). There was a trend for melons grown under each of the
row covers to either enhance growth or physically protect the plant as
the first control (planted on 4/28) yielded fruit at least one week
later than all other row covers treatments and second control (Table
2).
Table 1. Row Cover Evaluation on Muskmelon, 'Superstar' at the
Southwest Purdue Agricultural Center, Vincennes, Indiana,
1986.
Treatment
Marketable
Yield/A % Culls
Avg.
Cwt* No. Fruit Fruit Wt. No. Fruit Wt.
(lbs)
Control
(Planted 4/28)
436.5 a 7403 5.9 6.3 3.8
Control
(Planted 5/14)
363.5 a 6688 5.4 3.0 1.4
Remay 370.5 a 6039 6.1 14.0 8.4
Kimberly Clark 358.2 a 6429 5.6 3.9 4.2
Floating Row
Cover
Vispore 339.1 a 5494
Clear 384.6 a 6299
Slitted Plastic
6.2
6.1
16.4
9.9
7.2
5.0
Fruit weights followed by identical letters are not statistically
different. Duncan's multiple range test, 5% level.
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Table 2. Time of Harvest of 'Superstar' Muskmelon as Influenced by Row
Cover Treatment, Vincennes, Indiana, 1986.
lent
of total fruit wej.ghts (lbs)
Treatn <7/4 7/M-7/11 7/12-7/18 7/19-7/31 >8/1
Control b b b 118.9 a 77.6 a
(Planted 4/28)
Control 6.5 b 74.7 a 137.2 a 41.2 b 74.5 a
(Planted 5/1M)
Remay 0.98 b 92.3 a 153.3 a 10.8 ab 30.3 c
Kiraberly Clark 0.98 b 68.7 a 156.7 a 21 .1 a 28.5 c
Floating Row
Cover
Vispore 2.8 b 86.7 a 121.3 a 4.9 c 45.6 ab
Clear 22.5 a 68.5 a 126.1 a 23.3 ab 77.6 a
Slitted 1Plastic
Fruit weights followed by identical letters are not statistically
different. Duncan's multiple range test, 5% level.
2. Evaluation of row covers on muskmelon in northern Indiana, 1986.
This experiment was conducted at the Pinney Purdue Agricultural
Center near Wanatah, Indiana. 'Summet' muskmelon was grown using 5
types of row covers and evaluated for yield and earliness. Treatments
consisted of:
1. Remay (Ken-Bar Co.)
2. Kimberly Clark Floating Row Cover (Kimberly Clark)
3. Vispore (Ethyl Corp.)
4. White Slitted Plastic (Ken-Bar Co.)
5. Clear Slitted Plastic (Ken-Bar Co.)
Two plots, planted May 13 and May 29, without row covers, served
as controls. The seven treatments were arranged in a completely ran-
domized block with 3 replicates per treatment. Plots consisted of 50
ft long rows, 5 ft apart with plants spaced 5 ft apart (10 plants/
plot )
.
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'Summet' muskmelon seeds were planted in the greenhouse on April
21, 1986. Row cover treatments were transplanted to the field on May
13, 1986. Black plastic mulch was placed on the soil surface prior to
transplanting, and the plants set through the plastic. Trickle irriga-
tion lines were placed beside the plants, underneath the plastic and
water applied as needed. Where appropriate, wire hoops were placed
over the top of each plant and the row cover material was placed over
the top of the plants, supported by the hoop frame. Insecticide use
included Furadan, applied under the plastic, prior to transplanting,
and Sevin, applied at transplanting. The second control planted on May
29, was used to compare very early planted melons with row covers to
melons planted at a normal time. The entire row was harvested for data
collection. Row covers were removed June 19, 1986. Standard fertili-
zation, weed and cultural practices were used as recommended in the
Indiana Vegetable Production Guide for Commercial Growers (Simon et
al., 1987).
Results
In this study it must be first stated that many plants (with and
without row covers) transplanted to the field were lost as a result of
cold weather (minimum temperature on June 3 was 23 °F) and heavy rains.
Thus, differences in the number of fruit may be due to unevenness in
stand. Comparing all row cover treatments, (transplanted on the same
day as the first control) to the first control, results indicate that
all row covers protected the young plants and enhanced growth and yield.
No significant differences were observed however, between melons from
any of the row cover treatments and the melons that were transplanted
to the field, two weeks later. The effect of row covers and planting
date on earliness was difficult to assess because of the poorer stands
and the mid-season maturing cultivar 'Summet' used in this study. Seed
of the standard early 'Superstar' was not available. The melons under
the Vispore row cover did develop more rapidly resulting in an in-
creased percentage of early harvested fruit (Table 3).
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Table 3. Row Cover Evaluation on Muskmelon 'Summet' at the Pinney Purdue
Agricultural Center, Wanatah, Indiana, 1986.
Marketable Early
Yield/A Harvest Yield** % Culls
Treatment Cwt* No. Fruit % No. Fruit % \it. No. Fruit Wt.
Control 545.3 a 1^386 15.8 15.4 5.9 5.3
(Planted 5/29)
Vispore 524. 8 a 13421 26.3 25.0 10.1 7.0
White 477.8 a 12632 15.9 16.9 5.8 5.6
Slitted Plastic
Clear 498.1 a 7325 18.9 19.5 4.3 3.0
Slitted Plastic
Remay 415.6 a 3860 12.2 13.1
Kimberly Clark 367.7a 13860 1.9 2.0 2.1 1.0
Floating Row
Cover
Control 142.5 b 13289 12.7 13.5 2.9 2.5
(Planted 5/13)
Fruit weights followed by identical letters are not statistically
different. Duncan's multiple range test, 5% level.
it it
Early harvest was taken before 8/5/86.
3. Evaluation of row covers on watermelon in southern Indiana, 1986.
This experiment was conducted at the Southwest Purdue Agricultural
Center near Vincennes, Indiana. 'Crimson Sweet' watermelon was grown
using 4 types of row covers and evaluated for yield and earliness.
Treatments consisted of:
1. Remay (Ken-Bar Co.)
2. Kimberly Clark Floating Row Cover (Kimberly Clark)
3. Vispore (Ethyl Corp.)
4. Clear Slitted Plastic (Ken-Bar Co.)
Two plots, planted either April 28 or May 14, 1986 without row
cover treatment, served as controls. The six treatments were arranged
in a completely randomized block with 4 replicates per treatment.
Plots consisted of 56 ft long rows, 8 ft apart with plants spaced 8 ft
apart (7 plants/plot).
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'Crimson Sweet' watermelon seeds were planted in the greenhouse on
April 2, 1986. Row cover treatments were transplanted to the field on
April 28, 1986. Black plastic mulch was placed on the soil surface
prior to transplanting and the plants set through the plastic. Trickle
irrigation lines were placed beside the plants, underneath the plastic
and water applied as needed. Where appropriate, wire hoops were placed
over the top of each plant and the row cover material was placed over
the top of the plants, supported by the hoop frame. Insecticide use
included Furadan, applied under the plastic, and Sevin, applied at
transplanting. The second control was transplanted to assess effect of
planting date and to compare treatments to melons planted at a normal
time. The entire row was harvested for data collection. Row covers
were removed at flowering. Standard fertilization, weed and cultural
practices were used (Simon et al., 1987).
Results
Results indicate that melons planted without a row cover on April
28, yielded significantly less than both the two floating row covers
(Remay and Kimberly Clark Floating Row Cover) and the later planted
controls (Table 4). Optimum time to remove all the row covers may not
have been achieved and future studies need to address the timing of
this management practice. There was no total marketable yield advan-
tage in this year's trials between using row covers to enhance total
production as compared to melons planted during the 'normal' time
period. There was no early yield advantage from any of the experi-
mental treatments (Table 5).
Table M. Row Cover Evaluation on Watermelon cv. 'Crimson Sweet' at the
Southwest Purdue Agricultural Center, Vincennes, Indiana, 1986
Marketable Yield/A
Treatment Cwt No. Fruit Avg. Fruit Wt.
Control
Planted 5/14
629.1 a 2573 24.5
Remay
Kimberly Clark
Floating Row Cover
539.9 ab
506.4 ab
2670
2184
20.2
23.2
Vispore
Control
Planted 4/28
416.8 b
471 .5 b
1845
1971
22.6
23.9
Clear
Slitted Plastic
406.1 b 1748 23.2
Fruit weights followed by identical letters are not statistically
different. Duncan's multiple range test, 5% level.
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Table 5. Time of harvest of 'Crimson Sweet' watermelon as influenced
by row cover treatment, Vincennes, Indiana 1986.
Total Fruit Weight (lbs)
Treatment up to 7/21 7/24-8/5 8/5-8/19 8/19 on
Control 13.3 a* 161 .6 a 156.0 a 157.5 b
Planted 5/1 4
Remay 11.3 a 115.6 a 231 .2 a 196.5 a
Kimberly Clark 1M.8 a 105.4 a 253.7 a 148.5 b
Floating Row Cover
Vispore 19.2 a 126.1 a 178.6 a 98.7 b
Clear Slitted Plastic 19.6 a 128.7 a 152.7 a 117.9 b
Control 15.8 a 107.5 a 258.5 a 271 .4 a
Planted 4/28
Identical letters following numbers indicate data not statistically
different. Duncan's multiple range test, 5% level.
4. Evaluation of row coves on watermelon in northern Indiana, 1986.
This experiment was conducted at the Pinney Purdue Agricultural
Center near Wanatah, Indiana. The watermelon 'Crimson Sweet' was grown
using 5 types of row covers and evaluated for yield and earliness.
Treatments consisted of:
1. Remay (Ken-Bar Co.)
2. Kimberly Clark Floating Row Cover (Kimberly Clark)
3. Vispore (Ethyl Corp.)
4. White Slitted Plastic (Ken-Bar Co.)
5. Clear Slitted Plastic (Ken-Bar Co.)
Two control plots, planted either May 13 or 29 without row cover
treatment, served as controls. The seven treatments were arranged in a
completely randomized block with 3 replicates per treatment. Plots
consisted of 50 ft long rows, 7 ft apart with plants spaced 6 ft apart
(8 plants/plot).
'Crimson Sweet' watermelon seeds were seeded in the greenhouse on
April 21, 1986. Row cover treatments were transplanted to the field on
May 13, 1986. Black plastic mulch was placed on the soil surface prior
to transplanting and the plants set through the plastic. Trickle
irrigation lines were placed beside the plants, underneath the plastic
and water applied as needed. Where appropriate, wire hoops were placed
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over the top of each plant and the row cover material was placed over
the top of the plants, supported by the hoop frame. Insecticide use
included Furadan, applied under the plastic, and Sevin, applied at
transplanting. The entire row was harvested for data collection. Row
covers were removed June 19, 1986. Standard fertilization, weed and
cultural practices were used (Simon et al
.
, 1987).
Results
The results must be viewed as prelimary because cold weather and
heavy rains induced plant damage and loss from plots (for further in-
formation see Section 2 - Evaluation of row covers on muskmelons in
northern Indiana, 1986). However, these preliminary results do indi-
cate that melons planted at the later date (May 29) yielded equal to
any row cover treatment, although this merely may reflect that the
transplants set in at the later date escaped cold injury. The treat-
ment, 'Vispore' looked very good on muskmelons as well as on water-
melons and this row cover may have provided the best protection from
the weather.
Table 6. Row Cover Evaluations on Watermelon cv. 'Crimson Sweet' at
the Pinney Purdue Agricultural Center, Wanatah, Indiana, 1986.
Early Harvest Yield** % Culls
Marketable
Yield/A
Treatment Cwt*
No.
Fruit
Control
Planted 5/29
451 .9 a 2179
Vispore 304.7 ab 1554
Remay 253.4 b 1337
Clear Slitted
Plastic
224.9 b 1337
Avg. 5S No. No.
Fruit Wt Fruit % Wt Fruit Wt
4.1 3.9 42.0 12.5
4.4 4.4 24.0 10.4
11.3 3.9
20.8 1.3 1.2 35.0 8.4
19.6
18.9
16.8
Kimberly Clark 156.8 be 869 18.0
Floating Row Cover
White Slitted 128.4 be 652 19.7
Plastic
Control Oc 00 00
Planted 5/1 3
Fresh weights followed by identical letters are not statistically different.
Duncan's multiple range test, 5% level.
Early harvest was taken before 8/5/86.
1A6
Preliminary Conclusions
Row covers may have a significant place in the production of musk-
melons and watermelons in Indiana but further studies are necessary to
determine the impact on yield and earliness in both southern and northern
Indiana. There is little question that the theoretical use of row covers
can be of great benefit, but due to the high cost of the material and the
observation that results from such studies are strongly 'seasonally' de-
pendent, the application of such an emerging technology must be approached
with caution and only after a more intensive evaluation.
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TILE DRAINAGE SYSTEMS FOR SUBSURFACE WATER MANAGEMENT
George E, Merva
INTRODUCTION
The rains which the central portion of Michigan's lower peninsula ex-
perienced last fall generated considerable interest in drainage as an agri-
cultural practice. Drainage is almost a necessity for much of Michigan's
agriculture. Last fall's storm practically made it a necessity for
everyone.
This paper anticipates and provides answers to some of the questions
relating to subsurface drainage, specifically: how tile drainage systems
work, how they are designed, and how they are sized for a particular appli-
cation, i.e., field, cropping practice etc. Since vegetable cultivation is
often carried out on muck (organic) soil, the paper will emphasize organic
soils and specialty crop cultivation, however, much of what is said will
apply also to mineral soils.
SUBSURFACE SURFACE SYSTEMS
General
Subsurface drainage has undergone some revisions in recent years.
Specifically, where the practice is applicable, a second mode of operation
has become increasingly popular. That is, in addition to drainage, which
is defined as the removal of excess water from the soil, subirrigation, the
application of water to the root zone using the drainage installation, and
subsurface water management, control of existing subsurface water, has been
adopted by increasing numbers of farmers. Its adoption has been made
attractive because it does not require a separate irrigation system. A
modification of the subsurface drainage system including installation of
control structures and development of a source of water will get a grower
started. We will elaborate more on this below.
Flow into a subsurface drain
It is appropriate first to discuss the drainage mode, how does water
get to a subsurface drain. An understanding of this point is critical and
bears both on drainage as well as subsurface irrigation since the path
water follows in moving from the drain to the region of rooting is the
exact opposite of that which is traced during the drainage mode.
First of all, it is important to realize that a subsurface drainage
system operates when soil is saturated, i.e., when the soil contains all
the water it can possibly hold. Under these conditions, when a hole is dug
in such a soil, the hole will fill with water. Of course, the reason the
hole fills is due to the hydrostatic pressure of the water in the soil
surrounding the hole. We are aware that, in a newly dug hole in such soil,
flow occurs both upward into the bottom of the hole as well as from the
1
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sides. This upward flow into the hole is important. When the bottom of
the hole rests on an impermeable material such as clay, marl, or rock, no
upward flow occurs, and it takes longer for the hole to fill.
Carrying the concept further, a subsurface drain is in effect a "hori-
zontal" hole in the ground. In order to enter the drain, and remember that
water only enters the drain when the soil surrounding it is saturated, we
conclude that, because of the hydrostatic pressure of the water in the
soil, water flows to the drain from all sides including the underneath.
Many of Michigan's soils have a tight, almost impermeable layer or
pan, i.e., a layer of clay or marl at some distance below the ground sur-
face. The impermeable layer may be quite shallow in some cases. Typi-
cally, average depth range from 3 to 6 feet. Drain tile laid too close to
the tight impermeable layer decreases sharply the effectiveness of drainage
because the flow into the tile from the bottom is cut off. Studies, both
theoretical and experimental, have shown that the maximum removal of water
in a completely saturated soil occurs when the drain is about 8/10 of the
distance from the surface to the impermeable layer.
The real importance of not placing the drain to close to the imper-
meable pans occurs in the removal of water from the soil midway between the
tile laterals. Water immediately above the drain is removed quickly be-
cause it moves directly downward to the drain and therefore it has a short
distance through which to flow. Water in the soil midway between the
drains requires a much longer time to reach the drain because it must take
a longer flow path. If the drain is too close to the impermeable layer,
flow from the bottom is cut off and the time required to remove the water
from the soil midway between the drains is increased. Since the reason
drainage is installed is to get rid of the excess water and prevent damage
to the growing crop, anything that hinders the removal process is undesir-
able. The problem may be further complicated because the lateral conduc-
tivity, i.e., the ease with which water moves horizontally through the
soil, may even be less than the vertical conductivity. Fortunately, how-
ever, in organic soils this is usually not the case.
Implications for drainage design
We can list several implications the above has for subsurface drainage
design. There is a clear interrelationship between depth of installation
of the drain from the ground surface, the depth below the drain to the
impermeable, and the spacing between lateral drains. Table I presents a
generalized concept of this interrelationship. A far more acceptable
picture is available from your local Soil Conservation Service Specialist.
This individual has access to a detailed table of soils broken down by soil
management group and drainage classification. The drainage groups referred
to in this table contain detailed recommendations for depth of installa-
tion, spacing between laterals, and overall practices as a function of soil
and cropping practices. Table II synopsizes recommendations for organic
soils for Michigan. Anyone planning to install new subsurface drainage
should make use of the information from the Soil Conservation Service early
in the planning process. This is especially true for vegetable growers,
because vegetable crops in general are more sensitive than farm crops to
excess soil water.
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Table I. Average Depth and Spacing for Subsurface Drains
Soil Type Drainability Spacing
ft.
Depth
ft.
Clay Very slow 40
Clay loam Slow 40
Loam in general Moderately slow 40
Fine sandy loam Moderate 90
Sandy loam Moderately rapid 90
Peat and muck Rapid 90
3
3
3.5
4
4.5
4.5
Table II. Drain Depth and Spacing for General Classifications of Organic
Soils for Vegetable Crops
Soil Description
Trench
Depth
( inches)
Spacing
(ft.)
Installation
Requirements
Very poorly drained, moder- 48 - 60
ately well to well decom-
posed, deep organic soil
more than 51 inches thick.
Very poorly drained, shallow 48 - 60
organic soil to 51 inches
thick over clay 36 - 48
Very poorly drained, shallow 48 - 60
organic soils 16 to 51 inches
thick over loam 36 - 48
Very poorly drained, shallow 48 - 60
organic soils, 16 to 51
inches thick over sand or 36 - 54
loamy sand.
50-100 Controlled drainage
recommended. In
new soil, place
drains at maximum
depth.
50-100 For soils over 30
inches deep.
33-50 Soils less than 30
inches deep. Back
fill with topsoil.
50-100 For soils over 30
inches deep.
33"66 For soils less than
30 inches deep.
In both cases, con-
trolled drainage
should be used.
50-100 For soils over 30
inches thick.
66-100 For soils less than
30 inches thick.
In both cases, con-
trolled drainage
should be used.
Table continued
150
Table II. (Continued)
Soil Description
Trench
Depth
( inches)
Spacing
(ft.)
Installation
Requirements
Very poorly drained, shallow
organic soils 16 to 51 inches
thick over marl.
36 - 48 33-66
Very poorly drained, shallow
organic soils less than 16
inches thick over marl.
Subsurface drainage
generally not recom-
mended. If used
—
Use very close spac-
ing of drains. Back-
fill with topsoil.
Controlled drainage
recommended.
Subsurface drainage
is possible but may
not be practical due
to early disappear-
ance of the shallow
surface organic layer
If soil is drained,
use recommendations
for soil above.
Sizing of drains
The size of drains required to effectively drain an area relates to
amount of water expected to be removed in one day. Again, since vegetable
crops are more sensitive to excess water than most farm crops, an effort is
usually made to remove more water per day for this type of agricultural
practice. The amount of water expected to be removed in one day is termed
the Drainage Coefficient or DC. Table III gives recommendations for drain-
age coefficients applicable to Michigan conditions. Note, in Table II
that, where surface inlets are used to remove ponded water, drastically
increased drainage coefficients are recommended, usually in excess of twice
that recommended for subsurface drainage alone. This does not imply that
surface inlets should not be incorporated into the drainage design. On the
contrary, wherever possible, surface water should always be removed di-
rectly rather than through the soil profile because it means faster removal
However, it may be prudent to perform some land forming and remove surface
water by surface flow rather than directing it into surface inlets for
removal by the subsurface drainage system.
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Table III. Drainage Coefficients for Subsurface Drains
Recommended Drainage Coefficient
Mineral Soils
Crop and Degree of (Clay and Silt) Organic Soils
Surface Drainage inches/day inches/day
Field Crops
Normal 3/8 -1/2 1 /2 - 3/^
With Surface Inlets 3/4 - 1 3/^ - 1-1/2
Vegetable Crops
Normal 1/2 - 3/4 3/4 - 1-1/2
With Surface Inlets 1-1-1/2 2-4
Potential problems - sand
There are potential problems that the grower anticipating installing
subsurface drainage should be aware of. These may be wholly unanticipated
during the design and planning and, when encountered, may increase the cost
of installation of the system, sometimes with no guarantee of success.
Probably most common of these problems results from encountering soils with
sand lenses during the installation process. The danger is that the sand
may enter the drain resulting in blockage and total failure of the system
some time after the system has been placed into operation. The only solu-
tion engineering has to offer for this problem is to recommend that a fil-
ter material be installed over the drain to prevent the entry of sand into
the drain. This has been effective, but its effectiveness depends in part
on the care with which it is installed. Tears and rips incurred during the
installation procedure render the filter ineffective at the point of injury.
One must be aware that a failure at one point in a drainage system may mean
failure of the entire system, especially if the failure occurs near the
outlet of the system and the main becomes blocked.
There is some concern also when the drainage is installed using a
drain plow. The problem is that it is not possible to observe sand lenses
when the drain is plowed in and the tubing may be installed in the sand
without the installer or the farmer ever realizing that it occurred. If
there is a danger that sand might be encountered during the installation of
a system, it would be advisable to consider trenching the entire system
rather than using a plow for installation.
Potential problems - Iron Ocher
Iron ocher presents another hazard. Iron ocher consists of orange
strands of bacterial origin coated with iron. The problem occurs where the
draining water containing dissolved iron in the presence of organic mate-
rial which provides nutrients for the bacteria encounters oxygen. This
occurs where the water enters the tile through openings in the tile walls.
If the conditions are favorable for ocher formation, the openings usually
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become blocked by the ocher very quickly. When blockage occurs, there is
little that can be done. Jetting with high pressure water will remove the
ocher, but, unless the conditions that caused the ocher to form are no
longer present, the problem will reoccur.
Sometimes the potential for an ocher problem may be suspected if
orange colored seepage can be detected in the area were drainage is to be
installed. Often, however, no warning is available. Until recently, soil
with an iron ocher problem .could not be subsurface drained successfully.
Within the past year, however, Hancor Inc. of Findlay, Ohio introduced a
product, Bio-Flow tubing, which contains a chemical to inhibit ocher forma-
tion (Ford and Altermatt, 1986.) For further information on the product,
contact Hancor Inc., Findlay, Ohio.
Pumped drainage
In areas where high water tables exist and outlets for subsurface
drainage are lacking, pumped drainage becomes necessary. Pump drainage is
always necessary where the outlet for the drainage main is at a higher ele-
vation than the desired water level. Where electricity is available, sub-
mersible pumps are an ideal solution. At least one company, Duperon Inc.,
of Saginaw, Michigan, manufactures a submersible pump specifically for ag-
ricultural drainage. For an electrical installation where pumping occurs
from a small sump, the pump can be sized based on the drainage coefficient,
i.e., removal of so many inches of water per day from the acreage being
drained.
If pumping is to be done from an open ditch into which the drainage
mains empty, a slightly different method is used to size the pump. Here,
since surface water may also have to be handled, the suggested design is to
use a flow rate for the design of open ditches increased by 20y6.
Where electricity is available, pump sizing is relatively simple once
the volume of water has been established. For electrical installations,
cycling of the pump is not a concern. Here, recommendations are not to
exceed one pump cycle every 4 to 6 minutes, and the pump can operate con-
tinuously if the sump is large enough.
Where mechanical power is necessary, (Gas, Diesel, Propane), the pump
should not be designed to cycle more than two times per day. In this case,
the engine is usually started manually and shut off by a float control.
Pumping, therefore, must take place from a large storage such as open ditch
or pond. For this case, safety switches are suggested to prevent engine
damage in case of a failure of the cooling system, the lubrication system,
or the governor.
Organic soils
Organic soils are soils with a very high content of organic matter in
process of decay. Since decay depletes the soil, it is essential to reduce
decay as much as possible. The decay of organic soils is a result of chemi-
cal processes of oxidation which requires air. The removal of air contain-
ing the oxygen halts the decay process. This is easily accomplished by
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flooding the soil using water table control during periods when crop produc-
tion is not occurring. Blocking the main outlet is an effective method of
controlling the water table. For shallow rooted crops, during periods when
growth is occurring, the control structure is doubly beneficial since it
enables the operator to maintain the water level in the soil at a level
which is optimum for crop production. During periods when crops are not
being grown, the control structure offers the possibility of raising water
to near the ground surface, thus blocking off the air supply and preserving
the organic soil resource.
In sandy soils, blocking the outlet with a control structure enables
one to prevent over draining the soil. Over draining removes all excess
water from the soil profile and may result in a deficiency of water during
dry spells. It also provides for maintenance of water at higher levels for
shallow rooted crops.
SUBSURFACE IRRIGATION AND DRAINAGE
Basic concepts
In subsurface irrigation, water is pumped into the drainage system and
a control device is used to set a level which causes water to back up into
laterals and enter the soil. A weir or other device in the outlet control
determines the level of the water in the control structure, and, therefore,
the controlled water table in the soil. The rate of water used by the crop
and the ability of the soil to conduct water away from the laterals into
the root zone determines the position of the actual water table in the soil
midway between the laterals.
Design consideration
A drainage system designed to function as a subsurface irrigation
system requires some alterations in the design and layout. In order to
deliver adequate water to the crop root zone midway between the laterals,
the lateral spacing is closer than for drainage. While the actual spacing
must be determined on the basis of how rapidly water moves through the
soil, generally the spacing will be about 2/3 of that normally used for
drainage. Since the intent of subsurface irrigation is to maintain a water
table in the soil at some desired distance below the ground surface, on
sloping fields the system layout is different than for drainage. For sub-
surface irrigation, the system is laid out in zones, usually with submains
running parallel to the surface contour. Additional control boxes are
installed in the submains to maintain water level at the desired distance
below the ground surface. The exact distance will depend on the crop
rooting characteristics. Very little work to determine the recommended
water levels for vegetable crops has been done. That which is available
indicates that depths of 2-3 feet have produced optimum yields in sandy
soils, while 3.5 to 5 feet appears to work best for clay. No information
is available on optimum levels for organic soils.
A water source of approximately 5 gallons per minute per acre of irri-
gation field is required. A definite advantage of subsurface irrigation is
that, since the only pressure that is required is that which is necessary
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to deliver water to the control structure, the pumping cost is reduced.
Also, the closer lateral spacing used for subsurface irrigation gives
better drainage, a plus during wet years. Finally, while the cost of the
subsurface irrigation system is more than for subsurface drainage alone,
sprinkler irrigation is not required and the cost and maintenance of a
sprinkler irrigation system is eliminated.
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PLANT MTERIALS TO CONTROL WIND EROSION
Dorian A. Carroll
Wind erosion is a serious problem on both organic and mineral soils in
the Great Lakes area. My remarks will be directed toward organic soils
because I assume most of you are producing potatoes on these valuable
soils, however, most of what I say will also apply to mineral soils. There
are several practical ways to control wind erosion. The Soil Conservation
Service believes that a single conservation practice or a combination of
practices will solve wind erosion problems. The economic and environmental
concerns of wind erosion are significant, and suitable conservation mea-
sures can be applied to maintain the resource base, minimize losses and
increase profits.
I am sure that most of you remember the big blow that occurred on May
31 of 1985 which resulted in staggering soil losses on unprotected organic
soils. It was a severe storm but it wasn't all that unusual. Wind erosion
has always been a problem, however, I believe it has become more severe
during the past few years for several reasons.
For nearly 200 years, livestock-based farming systems were common and
crop rotations involving a high proportion of grasses and legumes were a
must on virtually all farms. This pattern began to change after the Second
World War
.
Production of nitrogen fertilizers made the cash-crop system possible
and hay based rotations became out-moded. Growing continuous row crops
became common, and natural barriers such as woodlots and brushy fencerows
were removed to accommodate new and larger machinery.
These changes resulted in large, unprotected areas of organic soils
used to grow low residue producing crops. These areas are extremely vul-
nerable to wind erosion.
As organic soils were drained and cultivated, the need for windbreaks
was evident and many miles of black willow and spirea were planted to con-
trol wind erosion. In some areas, other trees and shrubs such as white
pine, white spruce, honeysuckles, privets and viburnums have been used.
After several years of effective wind control, the trees in these
windbreaks began to deteriorate. Today, many of these windbreaks have been
removed, again exposing these fragile soils to excessive soil erosion.
The Soil Conservation Service uses an equation, E = f(IKCLV), to esti-
mate average annual soil erosion, expressed in tons/acre/year, and to evalu-
ate alternate ways to control wind erosion.
The estimated annual soil erosion expressed in tons/acre/year (E) is
the function of the factors that affect wind erosion. It includes a soil
erodibility factor (I) which represents the soil's ability to remain stable.
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The soil roughness (K) incorporates the effect of ridges made by tillage
and planting implements. The equation also includes a climatic factor (C)
which characterizes wind speed and surface soil moisture; and the unshel-
tered distance across a field along the prevailing wind erosion direction
(L) . Vegetative cover (V) is also an important factor - it incorporates
the effects of the kind, amount and orientation of vegetation and crop
residue on the surface.
Most wind erosion events in Michigan occur in April or May when the
soil is exposed. Soil movement begins with wind speeds of 13 railes/h. when
most soil movement is within one foot of the ground surface.
The challenge we have today is: how to control wind erosion.
To control wind erosion, it might be helpful if we discussed the wind
erosion process, describing the ways soil particles are moved by the wind.
Depending on the size of the soil particles and the velocity of the
winds, soil particles move in three different ways:
Suspension - Movement of very fine particles that are carried high into
the air. These fine particles can be blown hundreds of
miles and can account for about 35 percent of the erosion
on organic soils.
Saltation - Particles moved by bouncing slightly above the ground in a
spinning movement. This process accounts for about 50 per-
cent of the total organic soil movement.
Surface Creep - Movement of larger soil particles which roll along the sur-
face. Normally, this process does not result in over 15
percent on organic soil.
The economic and environmental concerns of wind erosion are significant
Precise cost estimates are not available, so I will ask some questions
to help you understand the economic impact of wind erosion on your farms.
Who pays for crop damage?
Who pays for replanting costs?
Who pays for reduced yields?
Other questions we might ask:
Who pays for ditch cleanout?
Who pays for contaminated waters?
Who pays for polluted air?
Can we - can you - afford not to apply suitable conservation practices
to control wind erosion on highly productive soils?
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What alternatives do we have to control wind erosion?
- Rotations
- Strip cropping
- Cover crops
- Crop residue left on the surface
- Mulching
- Conservation tillage
- Herbaceous vegetative barriers
- Tree and shrub windbreaks
Each alternative treatment consists of one or a combination of several
of the practices I have listed to provide adequate protection to the soil
and crops, A practice commonly used is wind barriers, so I would like to
discuss them in more detail.
The Soil Conservation Service recognizes the need for wind erosion
control on organic soils and conducts a plant materials program to assem-
ble, evaluate, select and release improved plants for wind erosion control.
One of the twenty-four Plant Materials Centers serves much of the Great
Lakes area and is located near East Lansing, Michigan.
Plants selected by the Plant Materials Center and released by the Soil
Conservation Service include Imperial Carolina poplar, a tall fast-growing
tree, and Indigo silky dogwood and Roselow Sargent crabapple, which are
dense shrubs. These plants are especially useful for single row field
windbreaks.
Other plants being evaluated for windbreaks include northern white-
cedar, green and white ash, several larch species, American cranberrybush
and selected crabapples.
Annual and perennial herbaceous barriers are also being evaluated for
their potential in controlling wind erosion. Small grains planted in rows
or drill widths are commonly used to provide erosion control and crop pro-
tection in vegetable production. Recent evaluations indicate that 'Jose'
tall wheatgrass and switchgrass grown in double rows have potential as
perennial wind barriers. Using perennial plants eliminates the need to
re-establish wind protection each year.
Wind barriers and cover crops are important practices in systems to
control wind erosion. Having the most suitable plant materials for the
site is extremely important.
Wind erosion is a serious problem on organic soils. There are several
practical solutions to this problem. We believe that a single soil conser-
vation practice or, more often, a combination of practices will solve the
wind erosion problem, minimize losses and increase profits. This leaves us
to answer the question - Can we afford not to?
Dorian A. Carroll is a Plant Materials Specialist with the U.S. Dept. of
Agriculture in East Lansing, Michigan.
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BEST MANAGEMENT PRACTICES FOR POTATOES
PRECISION PLANTING
Don Smucker
Seed cutting and seed placement are important components of precision
planting. Growers should strive to cut seed for optimal seed size (IV2 - 2
ounces) and plant the seed at an uniform and desired spacing for the
variety.
Procedure
Six Montcalm County potato growers cooperated with the study. The
study was conducted as follows:
Cutting
A sample of seed, 10-12 pounds, was collected from the conveyer as the
planter was loaded in the field. Seed pieces were sorted by weight
and total seed pieces and weight by category was recorded. Pulp tem-
perature of the seed was taken and any treatments of the seed were
recorded.
Spacing
A representative area in the field was selected, the width of the
planter and ten feet long.
Seed pieces in the row were uncovered without disturbing them and the
position or each seed piece in each row was recorded. Depth of soil
cover to the top of the seed pieces was measured and recorded.
Average seed spacing was determined from the data. Pieces less than
one half of the average spacing distance were counted as doubles;
those greater than two times the average spacing were counted as
skips.
Seed pieces were recovered to the depth of the rest of the field.
Emergence
When the potatoes were well emerged (June 20) the number of plants for
each row was counted. Average plant spacing was calculated.
Yields/Size
After vine kill the plots were harvested. The potatoes were sized
into three categories and pick outs. Yield and percent size distri-
bution were calculated.
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Conclusions
Weather conditions for planting and emergence were very good in the
county this year, so emergence of the plots were all very high.
A great deal of variation was observed in seed cutting. Two of the
lots had 43 and 53% t»y weight of pieces greater than two ounces.
Three of the lots had high proportions by weight (17, 20, 28^) under
one ounce. Seed pieces 1/2 to 2 ounces ranged from 16 to 30 percent
The following table summarized planter performance.
Planter 1 2 3 4A ^B 6 7
Variety RB FL RB FL FL RB Shepody
Intended Spacing 10.5 10.25 11 .0 9.5 9.5 13.0 10.0
Planted Spacing 10.7 9.6 10.7 11.^ 12.0 13.1 11.6
Emerged Spacing 13.6 10.7 11.7 10.7 13.3 IM.M 12.0
Four of the planters were within one inch of the intended spacing.
Three of these were within .3 inch of the intended spacing. Three of
the planters were off more than 1.5 inches of their intended spacing
and one of these was off by 2.5 inches. Emerged stands of two of the
planters were within one inch of intentions. Three were two inches or
more wider than their intended spacing.
Fields one and six were eliminated from comparisons because of adverse
environmental conditions. Field 7 was not harvested. Percentages by
weight of marketable tubers 2 3/^ inches in size ranged from 57 to 68
percent in fields 2 through M. The chip variety ran from 21 to 32
percent greater than 3 1/^ inch.
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Seed Cutting
Montcalm County 1986
% By % By % By % By % By % By
Weight No. Weight No. Weight No.
1.
Russet Burbank
i^G.M 23. M
2
FL
3
Russet B
46.8
urbank
Over 2 ozs. 39.2 27.9 30.1
1^2-2 ozs. 18.1 17.8 35.2 33.7 20.2 18.7
1 - 1)^2 ozs. 27.0 27.4 21 .0 29.8 22.2 28.5
Under 1 oz. 14.1 28.2 4.6 8.6 10.7 20.3
Chips Blind Rot 3.2 .1 2.4
% By % By % By % By % By % By
Weight No. Weight No. Weight No.
4 6 7
FL Russet Burbank
70.7 53.4
Shepody
Over 2 ozs. 52.0 34.8 60.0 43.2
\y^- 2 ozs
.
15.2 16.1 14.7 18.2 27.2 33.3
1 - 1 ^2 ozs 24.7 32.1 13.0 22.7 9.8 14.7
Under 1 oz. 8.1 17.0 1.6 5.7 2.0 4.9
Chips Blind Rot 1.0 3.9
161
Planter Performance
Montcalm County 1986
1 Planted
Pieces
Planted
Row 1 10
2 11
3 11
M 13
5 11
6 11
Skips
1
1
1
1
Average
Doubles Space
2 12
2 10.9
1 10.9
9.2
10.9
10.9
Average 10.7"
Planted May 2
Planter Type — pick
Intended Spacing — 10.5", 3^" rows
Treated with chlorine
Pulp Temp. — 51 ° Soil Temp. — 4"
Emerged
9
9
9
10
8
8
13.6"
%
Stand
90
82
82
77
73
13
79
49
Row 1 12 2 10.0 10 83
2 13 1 1 9.2 11 85
3 12 1 1 10.0 11 92
M 11 10.9 10 91
5 14 9.8 13 93
6 13 2
Avera
9.2
ge 9.6"
12
10.7"
92
89
Planted May 5
Planter Type — cup
Intended Spacing — 10.25", 34" rows
Treated with sawdust/7 ozs.
Pulp Temp. — 58° Soil Temp. — 4" 59°
Row 1 11 2 2 10.9 9 82
2 11 1 2 10.9 9 82
3 11 1 1 10.9 11 100
4 12 1 10.0 12 100
Average 10,7"
Planted May 12
Planter Type — pick
Intended Spacing — 11", 34" rows
Treated with chlorine
Pulp Temp. — 54° Soil Temp. — 4" 67
11.7" 91
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Uk Planted
Row 1
2
3
4
Pieces
Planted
9
10
11
12
Skips
1
- Average
Doubles Space
13.3
12.0
10.9
2 10.0
Emerged Stand
8 89
10 100
11 100
11 91
Average 11.M" 12.0" 95
4B
Row 1 11 2 10.9 8 73
2 12 2 10.0 8 67
3 12 10.0 11 92
4 10
Avera
12.0
ge 10.7"
9
13.3"
90
80
Planted May 5
Planter Type — (2) pick
Intended Spacing — 9.5", 34" rows
Treated with chlorine
Pulp Temp. — 58° Soil Temp. — 4" 58
Row 1 10 2 12.0 8 80
2 8 15.0 8 100
3 9 1 13.3 8 89
4 8 15.0 7 88
5 9 1 13.3 9 100
6 9 13.3 9 100
7 10 1 12.0 8 80
8 8 1 15.0 8 100
9 11 1 10.9 10 91
Average 13.1" 14.4" 91.4
Planted April 25
Planter Type — cup
Intended Spacing — 13", 32" rows
Treated with sawdust
Pulp Temp. — 66° Soil Temp. — 4" 62
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7 Planted
Pieces Average %
Planted Skips Doubles Space Emerged Stand
Row 1 12 1 10.0 9 75
2 13 13.3 13 100
3 10 2 12.0 8 80
M 10 12.0 9 90
5 10 1 12.0 10 100
6 11
Average
10.9
2 11.6"
11
12.0"
100
97
Planted May 5
Planter Type — pick
Intended Spacing — 10", 3^" rows
Treated with sawdust
Pulp Temp. — 55° Soil Temp. — k» 57 I
Marketable Yields
Montcalm County 1986
% By
1 No.
% By
Wt. 2
% By
No.
% By
Wt. 3
% By
No.
% By
Wt.
Size
Under 2"
2 - 3'/^"
Over 3V;"
Pick Outs
60
35
> 1
5
31
56
2
11
22
65
10
3
6
65
26
3
45
45
6
4
20
57
15
8
Yield 370 cwt
.
Yield M63 cwt. Yield 542 cwt.
MA MEI 6
Under 2"
2 - SV^"
Over 3K"
Pick Outs
23
62
1M
1
5
62
32
1
29
62
8
1
10
68
21
1
42
42
3
13
16
52
8
24
Yield M9M cwt. Yield M06 cwt. Yield 344
Donald Sraucker is a County Extension Director with the Cooperative
Extension Service at Michigan State University in Stanton, Michigan.
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POTATO SEED PIECE SIZE AND SPACING SURVEY IN THE RED RIVER VALLEY
Duane A. Preston
In almost all potato growing areas of North America or the world for
that matter, producers are aware it takes so many bags, hundredweights,
barrels, boxes or whatever term you use to plant an acre of potatoes (table
1).
During 1983"85 numerous fields in the Red River Valley were surveyed
by ag consultants. Seed Department personnel from North Dakota and Minne-
sota and Extension Service personnel to collect cut seed samples and mea-
sure seed placement in the row.
The effects of row spacing and hill spacing can have a big effect on
plant population per acre (table 2). It is well known that one hundred
percent (1005^) plant population is not realistic with mechanical seed cut-
ters and mechanized planters as we know them today. However, several im-
provements can be made in both seed cutting operations and planter
efficiency.
In a small sample from the survey (table 3), it is quite evident that
seed size and weight distribution do vary greatly from grower to grower and
variety to variety. Three different models of mechanical seed cutters were
evaluated in the survey. The second part of the survey was actually mea-
surement of seed piece placement in the row. The grower was asked what
placement he desired between seed pieces such as 7.5 inches, 9 inches, 12
inches, etc. Three twenty-five foot strips were uncovered by hand and seed
pieces planted in the furrow with exact inches measured between each seed
piece. In many situations the number of seed pieces was quite close on
some farms whereas on other farms the amount of seed pieces was 80 percent
higher than projected by the grower (table ^).
It was found that placement in the row was very erratic, with many
growers having doubles, triples and skips between the desired placement
(table ^). Seed piece placement from the twenty-five foot strips were
measured, recorded and plotted by a computer to show how the actual spacing
would appear in the fields (table 5). In many cases with underplanting,
the grower farmed more of the field than necessary and may have purchased
more seed than necessary and vice versa for the producer that is over-
planting (table 6).
In a hypothetical situation, a 100/5 plant population of 12-inch spac-
ing using 38-inch rows would have 13,762 plants/A. If the potato plants
each contained 5 tubers/hill times 8-ounce tubers (.5 lbs.) (2.5 lbs. /hill)
times 13,762 plants/A. = a yield of 3^4 cwt/Acre would be the mathematical
yield.
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The Crop Reporting Board, S.R.S., USDA conduct surveys every year in
the Red River Valley to determine the average number of hills/acre by type.
They also calculate the harvest loss in the field after harvest. It is
from the data that the average plant population and yields can be deter-
mined (table 7)
.
In the Red River Valley in 1984-85 the plant population was around 75%
which included round reds, round whites and russets. When conducting the
harvest loss, the yields reflect the average yields very representative to
the actual yield average reduced by the producer.
From a producers point of view, it is not additional acres that are
needed but the least costly method to improve yield potential is to obtain
a better stand in the field. This can be achieved by (1) proper calibra-
tion of planter, 2) selected seed size, 3) careful cultivation techniques.
Table 1 . Seed Potatoes Required to Plant One Acre
Seed Required Per Acre-Cwt.
Row and Hill Spacing Ounces
1%
Ounces
2
Ounces
Rows 36
6 inch
inch
inch
inch
inch
inch
8
10
12
14
16
inches apart
spacing
spacing
spacing
spacing
spacing
spacing
27.1
20.4
16.3
13.5
11.6
10.2
31.7
23.8
19.0
15.8
13.6
11.9
36.1
27.2
21 .8
18.1
15.5
13.6
Rows 38 inches apart
6 inch spacing
8 inch spacing
10 inch spacing
12 inch spacing
14 inch spacing
16 inch spacing
25.8
19.4
15.5
14.9
11.1
9.7
30.2
22.5
18.1
15.1
13.0
11.3
34.4
25.5
20.7
17.2
14.8
12.8
N
Rows 40 inches apart
6 inch spacing
8 inch spacing
10 inch spacing
12 inch spacing
14 inch spacing
16 inch spacing
24.5
18.4
14.7
12.2
10.5
9.2
28.6
21 .1
17.2
14.3
12.3
10.6
32.6
23.8
19.6
16.3
14.1
11.9
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Table 2. Effect of Row Spacing and Hill Spacing on Plant Population
Per Acre.
Row Spacing Plant Population
Hill 6" 8" 10" 12" 14" 16"
36" 29,053 21 ,790 17,432 14,527 12,451 10,895
38" 27,52ii 20,643 16,514 13,762 11,653 10,321
ilO" 26,148 19,614 15,688 13.074 11 ,206 9,805
36" Rows = 14,527 Running feet per acre
38" Rows = 13,762 Running feet per acre
40" Rows = 13,074 Running feet per acre
Table 3. Seed Size Study
Seed Size and Percentage E. M. 0.
(Type of
Sample/Variety > 1 oz. 1 -1^2 oz. iy2-2y2 oz. 3 oz. Blind Total Cutter)
#1 Red LaSoda 6% 29% 38% 25% 52 X
y^2 LaRouge 28% 29% 32% 11% 11 72 (D.W.) X
#3 Red Norland 2256 20% 53% 16% 6 51 (D.W.) X
y/4 Norchip ^e% 37% 39% 8% 11 83 X
#5 Cobbler 20% 41% 35% 4% 3 100 X
#6 Norgold Russet 21% 23% 43% 8% 6 75 X
in Norchip 3U 38% 29% 7% 11 89 X
#8 Russet Burbank 2k% 37% 30% 7% 4 78 X
#9 Red LaSoda 2H 45% 31% - 1 84 X
#10 Norchip }k% 33% 37% 14% 2 100 X
#1 1 Monona \1% 12% 35% 36% 1 101 X
#12 Monona 13% 42% 44% - 2 75 X
#13 Red Pontiac \2% 37% 32% 19% 2 100 X
#14 Norchip 5% 22% 57% 16% 8 58 X
#15 Kennebec :6% 19% 58% 7% 2 69 X
#16 Red Pontiac 195S 28% 43% 7% 3 74 X
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Table 4. Seed Piece / 50 Ft. of Row
Seed Pieces/50 ft.
Sanple ///Variety Rep 1 Rep 2 Rep 3
Spacing Cortments
Ideal Desired A. L. D. 0.
y/ Inches Rep 1 Rep 2 Rep 3 (planter type)
#1 Russet Burbank 58 63 59
#2 Red LaSoda
#3 LaRouge
#4 Red Norland
y/5 Ncrchip
//6 Cobbler
y/7 LaRouge
#8 Norchip
59 61 57
38 46 42
78 58 66
57 54 55
54 50 56
52 50 48
90 98 80
//9 Russet Burbank 57 58 52
#10 Norchip
#11 Pontiac
69 71 68
126 180 112
60 10" 13 D. 15 D. 11 D.
5 S. 3S. 6 S.
68 8.85" 10 D. 8 D. 7 D.
7 S. 2 S. 4 S.
50 12" 4 D. 4 D. 2 T.
5 S. 1 T.
8 S.
1 D.
5 S.
66 9" 2 T. 4 D. 1 T.
8 D. 2 S. 5 D,
2 S. 2 S.
66 9" 19 D. 15 D. 15 D.
19 S. 22 S. 18 3.
66 9" 1 T. 4 D. 2 T,
7 D. 11 S. 3D,
9 S. 10 S,
50 12" 6 D. 4 D. 2 T,
8 S. 8 S. 2 D,
10 S,
66 9" 8 T. 4 T. 8 T,
6 D. 18 D. 8 D,
5 3. 2 S. 10 S,
54 11" 7 D. 6 D. 4 D,
9S. 6 S. 6 S
6 D. 6 D. 6 D
80 7.5" 4 T. 4 T. 4 T
10 D. 6 D. 9 D
3S. 2S. 3S
100 6" 15 D. 4 T. 3 D
18 S. 20 D.
18 S.
20 S
X u.
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Table 7. Crop Reporting Board; SRS., USDA -
Ave. No. of Hills/A by Type - 1984-85
State Year Round Red Round White Russets Ave. of .3
Minnesota 1984 10310 9623 11239 10390
1985 10438 10286 11731 10818
N. Dakota 1984 10499 10024 10102 10208
1985 10137 10250 9516 9967
Harvest Loss in Field (CWT./A.)
Minnesota 1984 25 22
1985 20 24
N. Dakota 1984 28 29
1985 15 30
22 23
32 25
27 28
33 26
Duane Preston is a Professor and Area Extension Agent with the University
of Minnesota.
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AN AIR CURTAIN SPRAYER FOR IMPROVED CONTROL OF
EUROPEAN CORN BORER ON PEPPERS
John Hayden and Ed Graf i us
In our 1986 pepper insect management research, emphasis was placed on
application technology and its potential for improved control of European
corn borer. Specifically, we investigated the interactions between spray
distribution, insect behavior, and type of insecticide used by comparing an
'air curtain' sprayer with a conventional 'boom' sprayer. The 'air cur-
tain' sprayer was developed by Dr. Gary Van Ee and Richard Ledebuhr of the
MSU Agricultural Engineering Department, and consists of a controlled drop-
let applicator (which produces small uniform droplets) and a fan that cre-
ates a non-turbulent air flow that surrounds the spray pattern.
Spray deposition was studied by using water soluble dyes to simulate
insecticides in each type of sprayer. The dyes were recovered from the
leaf and fruit surfaces and after analysis with a spectrophotometer, deposi-
tion on the surface was calculated. The 'air curtain' sprayer gave better
coverage than the standard boom in terms of more insecticide deposited on
the fruit and the undersides of the leaves (the effective target for
European corn borer), as well as more uniform coverage throughout the
plant
.
In trials comparing insecticide and sprayer efficacy (Fig. 1), Pydrin
(fenvalerate) applied with the 'air curtain' sprayer gave significantly
better European corn borer control than when applied with the 'boom' spray-
er. There were no significant differences in insect control between Or-
thene (acephate) plots sprayed with the 'air curtain' or 'boom'. Improved
coverage is advantageous for insect control when using a non-systemic in-
secticide (e.g. Pydrin), but may not be as important with a systemic in-
secticide (e.g. Orthene). The importance of improved coverage also depends
on the mobility and other habits of the target pest.
John Hayden and Ed Grafius are Professors in the Department of Entomology
at Michigan State University, East Lansing, Michigan.
CQ
P 40
s
% 20
E
c
W
D Boom
S Air Curtain
c
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L. = ^-5
Acephate Fenvalerate Control
Figure 1. Loss of marketable bell pepper fruit at harvest due
to European corn borer.
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CONTROL OF BACTERIAL HEAD ROT OF BROCCOLI IN AUSTRALIA
Jim Nancarrow
The production of broccoli in Australia has grown rapidly in recent
years. There was almost 10,500 tonnes produced in the country in 1985 and
of that, one third was grown in Victoria, worth about $6 million.
Broccoli is a growing export commodity with $2 million worth being
sent to Singapore, Hong Kong, Taiwan and Japan during 1985.
As the area of broccoli has increased so has the importance of the
relatively new disease in Australia, broccoli head rot. It was first re-
ported in Victoria in 1978 but is also a serious problem in Tasmania, New
South Wales and Queensland. The disease was first reported in England in
1937 and subsequently in several other countries including Canada, UK and
USA.
Losses as a result of head rot have averaged about 35 percent although
growers frequently reported losses of 100 percent. Even a slight infection
renders a broccoli head unmarketable and the disease can spread rapidly
even under cold storage.
Despite its economic importance, the causal organism of the disease
was unknown until July 1 98M when scientists at the Plant Research Insti-
tute, Burnley, Victoria isolated and identified the pathogen, Pseudomonas
marginalis. Following this breakthrough a series of experiments in the
field and laboratory have been carried out to find a satisfactory control
for the disease.
FIELD TRIALS
Cultivars
Three cultivar (variety) trials involving fifty (50) different culti-
vars were conducted at two sites between December 1985 and August 1986.
The broccoli heads were artificially inoculated with a culture of the patho-
gen and the disease was assessed regularly.
The most commonly grown cultivars, Skiff and Corvet, were found to be
highly susceptible to head rot in all trials. The cultivars Dominator,
Line 39, Shogun and Sel. 35 showed consistent tolerance. Other varieties
like Anna, Bravo, Helen, Nadia, Raider, Sel. 4 and Sel. 21 showed low sus-
ceptibility during the warmer months but were highly susceptible during the
cooler months.
Chemical Control
Preliminary trials tested the following chemicals, Kocide (copper
hydroxide), ICI Germicidal Wash (Poly (imino ( imidocarbonyl) iminohexa-
methylene) hydrochloride), sodium hypochlorite, calcium hypochlorite and
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Bactericide 721 (a Chinese herbal bactericide). All chemicals caused a
degree of phytotoxicity at dosages normally recommended for bacterial
disease, the most severe was Kocide.
In a phytotoxicity trial conducted in September - October 1986 all
the chemicals except the Bactericide 721 were tested. All except the ICI
Germicidal Wash were capable of producing chemical burning. A further ex-
periment tested the phytotoxicity of the wetting agent Agral 60. Applied
at the recommended rate 0.1 ml/1 there was negligible burning but effective
wetting can apparently be obtained at one tenth normal strength.
Weather Recording
Environmental factors predisposing broccoli to head rot are being
studied. A micro-powered weather station (MISER) was set up in broccoli
crops in April 1986 and will run continuously until August 1988. This will
record temperature, rainfall, surface wetness of leaf and head, relative
humidity, solar radiation and wind speed. Constant monitoring of the crops
will allow for analysis of common factors occurring before outbreaks occur.
Preliminary results obtained from a head rot outbreak in June gave the
following observations in the ten days before the outbreak:
a. Ten or more hours of leaf wetness
b. dew deposition
c. two consecutive nights with temperatures below 0°C
d. minimal winds for five consecutive days.
LABORATORY TRIALS
Selective Medium
Although the causal bacterium has been identified a simple method of
its isolation is essential if field surveying and monitoring of seasonal
variations is to be achieved. Some progress has been made using fluores-
cence, pectolytic and nutritional characteristics of the bacterium but
further studies of antibiotic sensitivities are necessary before a good
selective medium is developed.
The host range of the organism has been tested. The only crop on
which it has shown pathogenic symptoms is tomatoes. Field infection has
not been recorded but in the glasshouse the symptoms are a spreading soft
rot on green or ripe tomato fruit.
The Department of Agriculture and Rural Affairs Victoria is about half
way through its broccoli head rot control program. Results so far are good
and we believe that by the end of our research, firm recommendations will
be available for the control of this disease.
Jim Nancarrow is a Vegetable Specialist and Visiting Professor of
Horticulture at the University of Illinois. He comes from the Department
of Agriculture and Rural Affairs, Melbourne, Australia.
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RECENT RESEARCH INTO WHITE ROT OF ONIONS IN AUSTRALIA
Jim Nancarrow
White rot of onions is caused by the soil-borne fungus Sclerotium
cepivorum . The disease is restricted to members of the onion family
( Alliaceae ) and includes garlic, leeks, onions and shallots.
The disease was first recorded in Victoria in 1928 and has been seen
in most onion growing areas of the state. The severity of white rot in the
Western District of Victoria has resulted in large areas of land being
unsuitable for onion production.
BIOLOGY OF S. CEPIVORUM
S. cepivorum survives in the soil as tiny black structures called
sclerotes which germinate in response to the chemicals which give onions
their characteristic smell. The fungus grows through the soil to an onion
root or stem where infection takes place. A white cottony growth is pro-
duced on affected parts, then black sclerotes appear at the base of the
bulbs. Plants become stunted and may eventually die.
The disease is most severe in moist soils around 15°C whereas tempera-
tures below 10°C or above 25 °C prevent development of white rot.
The fungus spreads within a crop by growing from plant to plant so is
usually worse in closer spaced salad onions than dry bulbs. Long distance
spread is in irrigation water, on farm machinery or the feet of stock.
CONTROL
1. Hygiene - to minimize the risk of introducing disease, avoid the trans-
fer of stock, farm machinery or other items from infested to uninfested
soils. Diseased onions should not be dumped or fed to stock, instead they
should be destroyed, preferably by burning.
2. Solarization - this involves covering the soil with clear thin poly-
ethylene sheets for about four weeks in mid-summer. Soil temperatures are
raised to levels which are lethal to pathogenic organisms and also to weed
seeds.
Solarization is only satisfactory in areas with high temperatures and
light intensities as several periods with temperatures at or above 37°C are
required.
3. Artificial Onion Oil - artificial onion oil (diallyl disulphide) which
is normally used as food flavoring can be used as a pre-sowing soil treat-
ment to control white rot. It acts by stimulating the sclerotes to germi-
nate and they subsequently die due to lack of a host plant.
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One litre of oil is mixed with 10 ml of wetting agent (Teric 17A3) and
then diluted with water (1 part concentrate to 99 parts water). The emul-
sion can be injected into the soil or sprayed onto the soil then thoroughly
incorporated into the top 4 to 6 inches.
The application should be made 4 to 6 weeks before sowing or planting
the crop. The optimum soil temperature is 15°C. Soil should be moist and
in a reasonably fine tilth.
Tests on the red-brown earth soils west of Melbourne gave a reduction
in sclerote numbers sufficient to give good control of the disease. How-
ever, on the black volcanic clay-loam soils of Western Victoria, economic
control was not achieved because the initial sclerote population (IOO-3OO
sclerotes/kg) was three to four times that of the Werribee soils.
4. Chemical - recent experiments in Australia have given very promising
results using procymidone (Sumisclex^, 50 WP, ICI Aust
.
) as either a seed
dressing or applied with the fertilizer.
The seed dressing used 50 grams active ingredient per kilogram of
seed, applied with a 2 percent solution of methyl cellulose. The fertil-
izer used was Pivot Top Lines Blue, 9:15:13, applied at 300 kg per hectare.
Procymidone was mixed with the fertilizer to add 4 kg or 8 kg per hectare,
or 0.06 or 0.12 grams a.i. per hectare of row.
Plant emergence was recorded eight weeks after sowing, then monthly
records were kept of dead or dying plants. At maturity, individual and
total weight of healthy bulbs was determined.
The results showed that:
a. Procymidone had no effect on crop emergence or plant quality.
b. Soil applications reduced disease and increased yield with the
higher rate being more effective.
c. The seed dressing treatment delayed development of the disease,
but there was no difference in yield compared with untreated plots.
d. Combining seed treatment and soil application did not improve
yields compared to soil treatments alone, but it did reduce the number of
diseased plants at harvest and maintained a more uniform bulb size.
The experiments are continuing because the seed dressing gave a full
season's protection in Tasmania compared to four months in Victoria.
Jim Nancarrow is a Vegetable Specialist and Visiting Professor of
Horticulture at the University of Illinois. He comes from the Department
of Agriculture and Rural Affairs, Melbourne, Australia.
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GUIDELINES FOR PEPPER VIRUS CONTROL
Tom Stebbins
Six different viruses are known to occur in pepper in our region.
Most of these viruses are spread by aphids and by mechanical damage from
implements, pickers, etc. Aphids can pick up a virus from a weed source in
5 seconds. Transmission to pepper can occur equally fast but it must occur
within one hour because the virus is unstable.
Three viruses are more common in Michigan, Cucumber Mosaic Virus
(CMV) causes symptoms on all plant parts: Large yellow ringspots and oak-
leaf marking on leaves, concentric rings and solid circular spots on fruit.
Potato Virus Y (PVY) and Tobacco Etch Virus (TEV) produce similar symptoms.
These include plant stunting leaf crinkle, fruit roughness, deformation and
yellowing.
Numerous weeds can harbor these viruses but the solanaceous relatives
are the most common. In our survey in Michigan we found horsenettle, bit-
ter nightshade, ground cherry, crabgrass, green amaranth and bouncing bet
to contain one or more of these viruses. Crop plants like tomato, potato,
and cucumber can also be reservoirs.
Using a specialized method of detection called ELISA we found no evi-
dence of virus in transplants in 1985 or 1986 (Both southern and locally
grown transplants were tested). Viruses were detected in the above weed
species early in the growing season and are probably the main sources of
the viruses
.
Control of virus problems in peppers requires a combination of methods.
Varieties resistant to some virus strains are available but may only be
useful in certain areas. Weeds should be eradicated from ditch banks,
hedge rows, and roadways to remove a major virus source. Isolate peppers,
if possible, away from crops like potatoes, tomatoes, and cucurbits.
Use fast-acting aphicides on virus source plants early in the season.
Aluminum-coated sheet mulch has been used to repel aphids from plants.
Remove infected plants within the field if possible.
Other strategies have also worked in various areas. Yellow sheets
coated with glue near but outside pepper plots; the yellow color is attrac-
tive to aphids, A 50-foot strip of beans around pepper plantings and a row
of sunflower between the beans and peppers; the beans attract the aphids
and the sunflower plants act as a barrier, Ontario, Canada researchers
have found that a warm, sunny April will increase aphid populations and
virus disease in August, Thus more attention can be given to virus control
that year
,
Dr, Stebbins is leader of the Pest Management Program in the Department of
Botany and Plant Pathology at Michigan State University,
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THE INFLUENCE OF METHAM CHEMIGATION AND NITROGEN ON YIELD
AND QUALITY OF RUSSET BURBANK POTATOES
M. L. Vitosh and G. W. Bird
The objectives of this study were: 1. to determine the nitrogen fer-
tilizer requirements of Russet Burbank potatoes treated with metham by
chemigation and 2. to study the interaction effects of nitrogen and metham
on tuber size and quality.
Two farm cooperater's were selected who had applied metham in the fall
of 1985 by chemigation. Both sites were located in Montcalm County on ir-
rigated sandy soils. Rye was the previous crop at both locations. Vapam
was applied at 50 gallons per acre to one half or more of the pivot area.
Plots were established on both treated and untreated areas shortly after
plant emergence. Plots were selected with uniform stands. One row was
selected for each replication so that all nitrogen treatments were ran-
domized within each row or replication. A large area between chemigated
and unchemigated plots was not used to make sure there was no mixing of
treated and untreated areas. The experiment was analyzed as a split plot
design, where the fumigant treatments were considered as whole plots and
nitrogen treatments were the sub-plots.
At experimental site # 1, 1000 lb 6-2M-24 fertilizer per acre was
applied at planting with Thimet as the systemic insecticide. At site # 2,
150 lb N per acre was applied at planting with Thimet as the systemic in-
secticide. The entire experimental area was staked and no additional N was
applied to the area by the grower. All sidedress N was applied just prior
to hilling. All plots received sidedress N as ammonium nitrate except one
which received calcium nitrate. This treatment supplied 300 or 188 lb
calcium per acre for sites 1 and 2, respectively. The last N treatment
received an equivalent amount of calcium from Gypsum.
Plant petiole samples were taken for nitrate analysis on July 1U.
Tubers were sampled on August k and analyzed for nitrates using the nitrate
paper test. Yields were hand harvested on October 8-10 and sized. Spe-
cific gravity and nitrate analysis were determined later in the
laboratory.
Results and Discussion
Tuber Yield and Size
Tuber yield and size distribution data for the two studies are shown
in Tables 1 and 2.
Experiment Site # 1 (Table 1.)
Metham had a very significant affect on plant growth which was evident
shortly after plant emergence. The increased plant growth also resulted in
an increase in large tubers over 10 oz., 4-10 oz. size tubers, U.S. # 1
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tubers and total yield. Metham increased the U.S. No. 1 yield by 127 cwt
per acre. Nitrogen response was considerably less, giving only a signifi-
cant increase in large size tubers and U.S. No. 1 tubers. Most of the
increase in size was observed with the 60 and 120 lb N rates. Small size
tubers (less than k oz.) were greatest with no sidedress N.
Experiment Site # 2 (Table 2.)
Metham had a similar effect at this site, significantly increasing
large size tubers, U.S. No. "1 tubers, ^-10 oz. tubers and total yield. U.S.
No. 1 yield was increased with metham by 78 cwt per acre. The yield of
small tubers was significantly decreased with metham. Significant nitrogen
responses were again limited. The zero N rate and the calcium nitrate
treatment had the smallest yield of larger size tubers. Significant in-
teractions between N and metham were detected for off-type and large size
tubers. Increasing the N rate significantly increased off-type tubers with-
out metham but not when metham was applied. Gypsum significantly increased
large size tubers when metham was present but not when it was absent.
Nitrate Content and Specific Gravity
Tables 3 and 4 contain data for, nitrate content of potato petioles
during mid-season, nitrate content of tubers at harvest time and specific
gravity of tubers at harvest.
Experimental Site # 1 (Table 3.)
Petiole nitrate content was significantly increased by 180 and 2U0 lb
N over the three lower N rates. Metham did not significantly affect
petiole or tuber nitrate content. Calcium nitrate significantly increased
the nitrate content of potato tubers, but all nitrate levels are considered
to be very low. Specific gravity was not affected by the N treatments, but
metham increased the specific gravity greatly (.005 g/cc increase).
Experimental Site # 2 (Table H.)
The nitrate content of potato petioles was considerably higher at this
site, probably due to the higher rate of N at planting time. Petiole
nitrate content of the zero sidedress N rate was significantly lower than
the other N rates. Petiole nitrate content was not affected by chemigation
of metham. Specific gravity was again significantly increased by metham
(.005 g/cc increase). Tuber nitrate was very low and unaffected by any of
the treatments.
Economic Analysis
Tables 5 and 6 contain economic information on these two experiments.
Net income represents total income minus the cost of the treatments applied
in the study. Treatment costs were calculated using $.20/lb for N from
ammonium nitrate and $.30/lb for N from Calcium nitrate, $10.00 per acre
for Gypsum and $200 per acre for Vapam. The prices used for potatoes were
$8.00/cwt for tuber over 10 oz., $5.50/cwt for 4-10 oz. tubers, $3.00/cwt
for off-type tubers and $1 .50/cwt for tuber less then 4 oz. No adjustment
was made for specific gravity.
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Experimental Site # 1 (Table 5.)
Even though the cost of the chemigation treatment appears to be very
costly, it proved to be very profitable on this farm. When averaged of all
N treatments a profit of $631 per acre was realized. Maximum profit was
obtained with metham and 240 lb N from either ammonium nitrate or calcium
nitrate. This represents a net return of more than $1000 for an investment
of $2U8 for metham and ammonium nitrate.
Experimental Site # 2 (Table 6.)
Because of the lower yields, the net income for this study was con-
siderably less ($458 to $1008 less) than the previous study. Nevertheless,
metham was profitable in this study. When averaged over all N treatments,
a profit of $254 was obtained. The calcium nitrate in this study appeared
to be the least profitable treatment due to its higher cost and lack of
yield improvement over the other N treatments. The Gypsum treatment with
metham gave the maximum profit but none of the values are statistically
significant at the 95% probability level.
Soft Rot Evaluation
Tubers from the highest N rate treatments were injected with a small
amount of the soft rot organism, E. caratovora and incubated in a plastic
bag for 96 hours. The diameter of decay was then measure. A combined
analysis of variance was made on the data for the two experiments. The
data are shown in Table 7.
Tubers from experimental site # 1 had significantly more decay. Soil
calcium levels ranged from 640 and 960 lb Ca/acre for site # 1 and from 800
to 1360 lb Ca/acre for site # 2. Wisconsin has reported significant im-
provement in resistance to infection due to calcium additions to the soils
testing less than 700 lb Ca/acre. Calcium from either calcium nitrate
fertilizer or Gypsum decreased the amount of decay. Metham did not sig-
nificantly affect the amount of decay. Additional research on the in-
fluence of calcium for reducing the infection of soft rot is needed to
determine how significant these findings are.
Summary
1. Metham significantly increased tuber size, specific gravity and yield
at both locations. Nitrogen requirements for potatoes treated with or
without metham were similar.
2. Although the cost of chemigation with metham is expensive, net income
was more than enough to pay for the cost of the material in these two
studies.
3. The response to nitrogen in both of these studies was small compared to
the response from metham. The greatest response to nitrogen was ob-
tained when metham was used. Nitrogen had its greatest affect on in-
creasing tuber size.
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4. Calcium from calcium nitrate fertilizer or Gypsum did not significantly
affect tuber size or yield at either location. Calcium additions did
increase the resistance to decay by soft rot.
5. Tuber nitrate was unaffected by any of the treatments used in these
experiments.
6. The first increment of sidedress N fertilizer increased the petiole
nitrate level. Additional N did not increase the petiole nitrate.
7. Specific gravity of tubers was unaffected by any of the N treatments.
Table 1 . The effect of metham and sidedress nitrogen on yield and quality
of Russet Burbank potatoes. Experimental site # 1.
Sidedress Nitrogen Off Under 4-10 Over U.S. Total
N 1/ Metham 2/ Source 3/ Type 4 Oz. Oz. 10 Oz • No. 1 Yield
lb N/acre cwt/acre -
Without A. N. 4.7 125 252 2 255 384
60 »t A. N. 15.2 88 265 12 277 381
120 II A. N. 18.0 104 278 20 299 421
180 II A. N. 22.7 74 270 45 315 412
2M0 II A. N. 43.
3
71 241 38 278 392
240 II C. N. 16.6 85 285 44 328 430
240 II A. N.+Gypsum 27.2 92 301 30 330 450
With A. N. 6.4 135 325 38 362 505
60 11 A. N. 29.3 92 354 56 410 531
120 II A. N. 15.5 96 361 79 439 551
180 II A. N. 8.6 97 344 95 439 544
240 II A. N. 4.1 84 360 107 467 555
240 II C. N. 21 .1 83 327 127 454 558
240 It A. N.+Gypsum 12.0 98 315 89 404 514
Treatment Me<3ns 4/
Without Metham 21 .1 91 270 a 27 b 298 b 410 b
VJith Metham 13.9 98 341 b 84 a 425 a 537 a
- A. N. 5.5 130 a 289 20 d 309 b 444
60 - A. N. 22.2 90 b 310 34 cd 344 ab 456
120 - A. N. 16.7 100 b 320 49 be 369 a 486
180 - A. N. 15.6 86 b 307 70 ab 377 a 478
240 - A. N. 23.7 77 b 301 72 ab 373 a 473
240 - C. N. 18.8 84 b 306 85 a 391 a 494
240 "~ A. N.+Gypsum 19.6 95 b 308 59 ab 368 a 482
1/ 60 lbs of N/acre was applied at planting time.
2/ Metham in this experiment was applied as Vapam at 50 gals. /acre.
3/ Nitrogen sources were A. N. (Ammonium Nitrate) and C. N. (Calcium Nitrate)
Gypsum and Calcium Nitrate supplied 300 lb Ca/acre.
4/ Means followed by different letters are significantly different as
determined by the Duncan's Multiple Range Test (p = .05).
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Table 2. The effect of metham and sidedress nitrogen on yield and quality of
Russet Burbank potatoes. Experimental site # 2.
Sidedress> Nitrogen Off Under 4-10 Over U.S. Total
N 1/ Metham 2/ Source 3/ Type 4 Oz. Oz. 10 Oz. No. 1 Yield
lb N/acrek - cwt/acre
Without A. N. 11.1 bed 87 165 18 be 183 281
50 It A. N. 13.3 bed 74 162 15 be 177 264
100 tt A. N. 11.5 bed 70 182 29 be 211 293
150 II A. N. 15.6 be 68 163 22 bo 185 268
150 II C. N. 22.6 ab 75 171 14 c 185 282
150 " A.. N.+Gypsum 32.2 a 83 162 9 c 171 286
With A. N. 0.4 d 125 241 13 c 253 379
50 A. N. 4.3 cd 103 233 37 b 270 377
100 A. N. 10.9 bed 102 228 25 be 253 366
150 A. N. 6.2 cd 79 244 29 be 273 358
150 C. N. 5.1 cd 105 212 12 c 223 333
150 " A,. N.+Gypsum 3.9 cd 85 243 61 a 304 392
Treatment Means 4/
Without metham 17.7 a 76 167 b 18 b 185 b 279 b
With metham 5.1 b 100 233 a 29 a 263 a 367 a
- A. N. 5.7 106 203 15 b 218 330
50 - A. N. 8.8 88 197 26 ab 223 320
100 - A. N. 11 .1 86 205 27 ab 232 329
150 - A. N. 10.9 74 203 25 ab 229 313
150 - C. N. 13.9 90 191 13 b 204 307
150 A . N.+Gypsum 18.1 84 202 35 a 238 339
1/ 150 lbs of N/aere was applied at planting time.
2/ Metham in this experiment was applied as Vapam at 50 gals. /acre.
3/ Nitrogen sources were A. N. (Ammonium Nitrate) and C. N. (Calcium Nitrate).
Gypsum and Calcium Nitrate supplied 188 lb Ca/acre.
4/ Means followed by different letters are significantly different as determined
by the Duncan's Multiple Range Test (p = .05).
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Table 3. The effect of metham and sidedress nitrogen on petiole and tuber
nitrate content and specific gravity of Russet Burbank potatoes.
Experimental site # 1 .
Sidedress
N 1/ Metham 2/
Nitrogen
Source 3/
Petiole
Nitrate
Tuber
Nitrate
Specific
Gravity
lb N/acrei ppm
Without A. N. 14,750 6.9
60 ti A. N. 15,100 7.8
120 It A. N. 15,750 7.6
180 ti A. N. 22,750 8.9
2^40 n A. N. 21 ,600 8.8
240 It C. N. - 15.5
240 tt A. N.+ Gypsum — 9.6
With A. N. 14,750 7.3
60 tt A. N. 13,400 7.2
120 ti A. N. 15,050 7.5
180 It A. N. 17,900 7.7
240 It A. N. 18,850 7.9
240 tt C. N. - 9.0
240 It A. N.+Gypsum — 8.5
Treatment Means 4/
Without Metham 17,990 9.3
With Metham 15,990 7.9
— A. N. 14,750 b 7.1 b
60 - A. N. 14,250 b 7.5 b
120 - A. N. 15,400 b 7.6 b
. 180 - A. N. 20,325 a 8.3 b
240 - A. N. 20,225 a 8.4 b
240 - C. N. - 12.3 a
240 - A. N.+Gypsum - 9.1 b
-g/cc-
1.079
1.078
1 .078
1 .076
1.077
1 .077
1 .079
1 .083
1.082
1 .084
1.084
1 .083
1 .081
1 .081
1 .078 b
1 .083 a
1 .081
1 .800
1.081
1.080
1 .080
1.079
1 .080
1/ 60 lbs of N/acre was applied at planting time.
2/ Metham in this experiment was applied as Vapam at 50 gals. /acre.
3/ Nitrogen sources were A. N. (Ammonium Nitrate) and C. N. (Calcium
Nitrate). Gypsum and Calcium Nitrate supplied 300 lb Ca/acre.
4/ Means followed by different letters are significantly different as
determined by the Duncan's Multiple Range Test (p = .05).
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Table M. The effect of metham and sidedress nitrogen on petiole and tuber
nitrate content and specific gravity of Russet Burbank potatoes.
Experimental site # 2.
Sidedress Nitrogen Petiole Tuber Specific
N 1/ Metham 2/ Source 3/ Nitrate Nitrate Gravity
lb N/acre ppm -g/cc-
Without A. N. 18,000 10.4 1.080
50 It A. N. 27,150 11 .0 1.080
100 II A. N. 27,000 11.6 1 .081
150 It A. N. 27,000 11.6 1.079
150 It C. N. — 10.4 1 .080
150 It A. N.+Gypsum — 14.8 1.080
With A. N. 18,050 10.4 1.085
50 It A. N. 27,500 10.8 1 .085
100 II A. N. 29,900 11.2 1.085
150 It A. N. 30,600 9.4 1.085
150 It C. N. — 13.0 1.084
150 It A. N.+Gypsum — 10.4 1.084
Treatment Means 4/
Without Metham 24,788 11.6 1.080 b
With Metham 26,513 10.9 1.085 a
- A. N. 18,025 b 10.4 1.083
50 - A. N. 27,325 a 10.9 1.083
100 - A. N. 28,450 a 11.4 1.083
150 - A. N. 28,800 a 10.5 1.082
150 - 0. N. — 11.7 1 .082
150 ' A. N.+Gypsum " 12.6 1 .082
1/ 150 lbs of N/acre was applied at planting time.
2/ Metham in this experiment was applied as Vapam at 50 gals. /acre.
3/ Nitrogen sources were A. N. (Ammonium Nitrate) and C. N. (Calcium
Nitrate). Gypsum and Calcium Nitrate supplied 188 lb Ca/acre.
4/ Means followed by different letters are significantly different as
determined by the Duncan's Multiple Range Test (p = .05).
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Table 5. The effect of metham and sidedress nitrogen on net income and
income over the check treatment. Experiment site # 1 .
\__-
Sidedress Nitrogen Net N(3t Income
N 1/ Metham 2/ Source 3/ Income 4/ 0^/er Check 5/
lb N/acre - $/acre -
Without A. N. $1 ,608 $0
60 A. N. $1,723 $115
120 A. N. $1 ,881 $273
180 A. N. $1,993 $385
240 A. N. $1,815 $207
2i|0 C. N. $2,020 $412
240 A. N.+Gypsum $2,056 $448
With A. N. $2,111 $503
60 A. N. $2,410 $802
120 A. N. $2,579 $971
180 A. N. $2,588 $980
240 A. N. $2,727 $1,119
240 C. N. $2,730 $1 ,122
240 A . N.+Gypsum $2,371 $763
Treatment Means 6/
Without Metham $1,871 b $0 b
With Metham $2,502 a $631 a
- A. N. $1 ,860 b $0 b
60 - A. N. $2,067 ab $207 ab
120 - A. N. $2,230 a $370 a
180 - A. N. $2,290 a $430 a
240 - A. N. $2,271 a $41 1 a
240 - C. N. $2,375 a $515 a
240 •~ A . N.+Gypsum $2,214 a $354 a
1/
2/
3/
4/
5/
6/
60 lbs of N/acre was applied at planting time.
Metham in this experiment was applied as Vapam at 50 gals. /acre.
Nitrogen sources were A. N. (Ammonium Nitrate) and C. N. (Calcium
Nitrate). Gypsum and Calcium Nitrate supplied 300 lb Ca/acre.
Net income after treatment expenses: N from A. N. @ $.20/acre and from
C. N. § $.30/acre. Gypsum § $10.00/acre, Vapam @ $200.00/acre. Tuber
>10 oz @ $8.00, Tubers 4-10 oz § $5.50, Off-type Tubers § $3.00, Tuber
<4 oz @ $1 .50.
Check = No sidedress nitrogen and no Vapam.
Means followed by different letters are significantly different as
determined by the Duncan's Multiple Range Test (p = .05).
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Table 6. The effect of metham and sidedress nitrogen on net income and
income over the check treatment. Experiment site # 2.
Sidedress Nitrogen Net Net Income
N 1/ Metham 2/ Source 3/ Income 4/ Over Check 5/
lb N/acre - $/acre -
Without A. N. $1,214 $0
50 It A. N. $1,150 ($64)
100 II A. N. $1,352 $138
150 11 A. N. $1,189 ($25)
150 II C. N. $1 ,184 ($30)
150 II A. N.+Gypsum $1,143 ($71)
With A. N. $1,414 $200
50 II A. N. $1,533 $319
100 II A. N. $1,419 $205
150 II A. N. $1 ,480 $266
150 II C. N. $1 ,184 ($30)
150 II A. N.+Gypsum $1,722 $508
Treatment Means 6/
Without Metham $1,205 b $0 b
With Metham $1,459 a $254 a
— A. N. $1,314 $0
50 - A. N. $1,341 $27
100 - A. N. $1,385 $71
150 - A. N. $1,334 $20
150 - C. N. $1,184 ($130)
150 "" A. N.+Gypsum $1,432 $118
1/
2/
3/
4/
5/
6/
150 lbs of N/acre was applied at planting time.
Metham in this experiment was applied as Vapam at 50 gals. /acre.
Nitrogen sources were A. N. (Ammonium Nitrate) and C. N. (Calcium
Nitrate). Gypsum and Calcium Nitrate supplied 188 lb Ca/acre.
Net income after treatment expenses: N from A. N. @ $.20/acre and from
C. N. @ $.30/acre, Gypsum @ $10.00/acre, Vapam @ $200.00/acre , Tuber
>10 oz @ $8.00, Tubers 4-10 oz @ $5.50, Off-type Tubers @ $3.00, Tuber
<4 oz @ $1 .50.
Check = No sidedress nitrogen and no Vapam.
Means followed by different letters are significantly different as
determined by the Duncan's Multiple Range Test (p = .05).
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Table 7. The effect of metham and sidedress nitrogen on soft rot infection
of Russet Burbank potatoes. Combined analysis for two
experiments.
Sidedress
N 1/ Metham 2/
Nitrogen
Source 3/
Soft Rot Infection
Diameter 4/
Experimental Site No.
lb N/ac)re #1 #2 Mean
- cm
2M0 or 150 Without A. N. 0.72 0.51 0.62
2^10 or 150 ti C. N. 0.57 0.44 0.50
240 or 150 11 A. N.+Gypsum 0.59 0.39 0.49
240 or 150 With A. N. 0.72 0.49 0.61
240 or 150 It C. N. 0.57 0.46 0.52
240 or 150 II A. N.+Gypsum 0.61
Treatment Means
0.36
5/
0.48
Experimental si te No. 1
.
0.63 a
Experimental si te No. 2. 0.44 b
Without Metham 0.54
With Metham 0.54
240 or 150 - A. N. 0.61 a
240 or 150 - C. N. 0.51 b
240 or 150 ~ A. N.+Gypsum 0.49 b
1/ 60 lb N/acre and 150 lbs of N/acre was applied at planting time to
experimental site's 1 and 2, respectively.
_,2/ Metham in this experiment was applied as Vapam at 50 gals. /acre.
3/ Nitrogen sources were A. N. (Ammonium Nitrate) and C. N. (Calcium
Nitrate). Gypsum and Calcium Nitrate supplied 300 lb Ca/acre.
4/ Diameter of decay after injection and incubation for 96 hours.
5/ Means followed by the different letters are significantly different as
determined by the Duncan's Multiple Range Test (p = .05).
M. L. Vitosh is a Professor with the Department of Crop and Soil Sciences
and G. W. Bird is a Professor with the Department of Entomology at Michigan
State University.
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GROWING LETTUCE ON RAISED BEDS IN WESTERN, NEW YORK
Dale H. Young
Raised bed culture for lettuce started in the mid 70 's on a single row
raised bed but in recent years the majority of the acreage has converted
over to the double row raised bed concept. The major advantages have been
a reduction in the drop, bottom rot and gray mold diseases to a point
nearing 10056 control when the Ronilan and/or Rovral fungicides are applied
in a timely manner. Improved yield is only one part of the overall bene-
fits obtained from raised beds. The market quality is greatly improved
with a larger, cleaner product.
A disadvantage to be reckoned with is weed control. Raised beds do
not lend themselves to mechanical cultivation. With the loss of the herbi-
cide Vegadex, growers have had to develop alternative weed control methods.
Thus far, growers have been moderately successful using the budding wheel
hoe, shield sprayers and hand labor cross hoeing.
Dale H. Young is a Cooperative Extension Agent specializing in muck
vegetables in Mexico, New York.
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RECENT CHANGES IN ONION CULTURAL PRACTICES IN WESTERN NEW YORK
Dale H. Young
Several innovative cultural practices have become widely adapted in
New York State either for stand protection or yield enhancement. These
would include - raised beds, precision seeding, barley strip or broadcast
oats for spring wind break, and controlled water table. Other developing
programs which will be interesting to watch in years to come are the N.Y.S.
Department of Agriculture and Markets Seal of Quality Program and weed con-
trol programs without Randox.
The raised bed culture has been adopted from the lettuce producers
techniques. The main advantages appear to be crop establishment and wind
protection. Additional wind protection is provided from a row of barley
seeded between the onion row or a broadcast treatment of oats during the
spring seeding season. Both grasses have their advantages and disadvan-
tages but one commonality - both must be managed very carefully to avoid
crop competition.
Water management to most muckland producers means drainage. However,
in recent years producers are recognizing the need to hold a water table
through the growing season, not only for crop production but also for soil
conservation. Many growers have established drainage control systems both
in gravity flow and pump systems. Several producers have installed under-
ground drainage systems with wells for the purpose of pumping water back
into the drainage system for sub-irrigation.
This past year the Seal of Quality grade was established through the
N.Y.S. Dept. of Ag & Markets to set superior quality standards for New York
State onions. The goal is to promote the superior quality of N.Y.S.
produce.
The $6M. question is: How will onion producers manage their weed
control program without Randox?
Dale H. Young is a Cooperative Extension Agent specializing in muck
vegetables in Mexico, New York.
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ASPARAGUS PRODUCTION IN AUSTRALIA
Jim Nancarrow
Introduction
Until recently most asparagus consumed throughout the world was
"white" asparagus. In the last few years, however, there has been a shift
from white to "green" asparagus.
The movement cannot be attributed to a taste preference or better
looks but simply to economics. Asparagus farmers cannot afford to grow
white asparagus because of the high harvesting costs.
The only real differences between production of white and green
asparagus are the need to form large mounds over the crowns in order to
elongate the underground portion of the spears before emergence and the
higher cost for harvesting the white spears. As white spears are cut well
below the soil surface, harvesting costs can be two to three times higher
than for green asparagus which is cut at soil surface of just below.
Australian Production
The production in Australia has increased in recent years. Statistics
for the different States for 1984/85 are shown in Table 1.
Table 1
Area, Production and Yield of Asparagus - 1984-85
Tonnes /Hectare
New South Wales 685 2,438 3-63
Victoria 451 2,018 4.47
Queensland 12 62 5.17
South Australia 3 8 3.04
Western Australia 11 26 2.36
Tasmania 3 8 2.67
Australia Total 1,165 4,560 3.91
In Victoria asparagus has been grown commercially for more than 50
years, originally as white but now for green spears. Plantings have in-
creased rapidly and the Depart of Agriculture and Rural Affairs now esti-
mates the total area in Victoria including new plantings at about 1,000
hectares, with further planting continuing.
The main production area in Victoria is the Koo Wee Rup district.
Soils are very heavy black peats of low pH; a former swamp which has been
drained. A small area is also located in the Sunraysia region near Mildura
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where the crops are grown on red sandy soils with a pH exceeding 7.5. The
Sunraysia area is a little earlier than the Koo Wee Rup , but as the season
progresses quality deteriorates due to the heat.
Exports
The expansion of the asparagus industry in Victoria has been due to a
two-fold increase in demand - export and processing.
An aggressive marketing strategy by Australia's leading asparagus
exporter, Jetpak, has opened markets in many countries. They have expanded
their output by over 1000 percent since 1981 and this year will airfreight
over 700 tonnes out of the country. The principal markets are Japan (7555),
USA, UK and Germany, although sample shipments have been sent to 26 coun-
tries. Lack of airfreight space has hampered the development of the full
potential of the export market.
The ability to market fresh asparagus in the northern hemisphere
against little competition coupled with the recent devaluation of the
Australian dollar, has enabled entry into many lucrative markets. Around
Koo Wee Rup fifteen packing sheds operate during the season for export.
Asparagus is packed into 6 kg boxes either in bulk or small taped bundles.
The biggest shed has a capacity of 18 tonnes a day, employing about 100
people over two shifts.
The outlook is for expansion of exports to continue as existing mar-
kets consolidate and new outlets are developed.
Processing
Some 5,900 tonnes of processed asparagus were imported into Australia
in 1984/85 primarily as canned spears, tips and cuts. Much of this could
have been produced locally but there is currently insufficient crop to meet
all demands when growers sell on the more lucrative export and local fresh
markets
.
The processors have the capacity to can and to sell several times the
current factory throughput. To ensure a supply of asparagus in the future,
some processors are contracting with farmers in new areas, supplying the
seedlings and providing technical field service. The supply agreement
allows for the cost of seedlings to be debited against future crop, and the
price paid each season to be adjusted in line with the Consume Price Index.
The processing companies believe that asparagus has enormous potential.
Firstly, there is the capacity to replace a large amount of imporcs, and
secondly, the market can be expanded through advertising. Any surplus
could be canned for export markets.
Up till now there has been little interest in freezing asparagus in
Australia.
189
Fresh Market
Both Melbourne and Sydney with about 3 million people each provide the
large volume markets in Australia. Melbourne has a much larger throughput
than Sydney, being closer to the biggest production area.
Local asparagus is in the market from late August until December with
the highest prices generally paid in the August to September period.
The quality of produce on the Sydney market is superior to Melbourne
because it is trimmed and graded. Much of the produce on the Melbourne
market is loosely packed in cartons, ungraded and untrimmed with some packs
derived from rejected spears in export packing.
After the initial high prices at the start of the season a bottom
price is reached below which growers will sell to the processors who are
anxious to obtain supplies.
General Comments
The most common variety in Australia is Mary Washington although most
recent plantings have been with the hybrid variety UC157Fi. New plantings
are generally from one year old crowns or seedlings although direct seeding
has been tried with limited success.
Asparagus plantings have a long life in Koo Wee Rup with some 27 year
old beds on 2.7 metre (9 foot) row spacings still cutting around 4 tonnes
per hectare.
There are few pests affecting production of asparagus but minor set-
backs can occur in first year crowns or transplants. In the export area,
some countries require a certificate stating freedom of pests. Special
precautions need to be taken against red legged earthmite for asparagus
destined for the USA. This involves field spraying to obtain area freedom
certificates
.
All harvesting in Australia is done with hand labour. Spears are cut
at ground level with specially made cutting knives very early in the morn-
ing to complete harvest before the heat of the day. Spears are gathered
and placed in cool storage before washing, grading and packing. Post har-
vest rots are minimized by the use of a chlorine dip of the butts and by
holding the temperature after packing at about 4°C.
Currently all exports from Australia are by airfreight. The Depart-
ment of Agriculture and Rural Affairs commenced research with modified
atmospheres and storage temperatures to find the optimum combination for
sea container transport. With a proven procedure larger quantities of
asparagus can be exported and landed at the markets more cheaply than at
present
.
At a time of general downturn in the agricultural sector, asparagus
stands out as one of the few industries with bright prospects for the
future.
X
Jim Nancarrow is a Vegetable Specialist and Visiting Professor of
Horticulture at the University of Illinois. He comes from the Department
of Agriculture and Rural Affairs, Melbourne, Australia.
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THE NORTH CAROLINA FRESH MARKET TOMATO INDUSTRY: AN OVERVIEW
Randy Gardner
Approximately 2000 acres of fresh-market tomatoes are grown annually
in piedmont and western North Carolina. Determinate varieties, primarily
'Mountain Pride', are grown using the string weave system of stake culture.
Because of differences in growing seasons due to wide variation in eleva-
tion, harvest extends from mid-June through October. The majority of to-
matoes produced are marketed as vine-ripes. However, a few larger growers
market mature-green tomatoes.
Primary disease problems include early blight, Botrytis gray mold,
bacterial canker, and Verticillium wilt. Major insects include flea bee-
tles, aphids, and fruit worms. Because of frequent rainfall and heavy dew,
fungicides are applied on a 5-day schedule. In western North Carolina
strip fumigation under black plastic mulch is widely used for control of
race 2 Verticillium and nematodes. Production by individual growers ranges
from 1 acre or less up to 100 acres or more. The trend in recent years has
been toward fewer growers with larger acreage and use of migrant labor in
culture and harvest.
Some growers pack their own fruit and market directly. Most of the
fruit, however, is custom packed in private or grower cooperative packing
houses and sold by brokers throughout the eastern United States. Fruit is
packed into 20-pound, 2 layer or 25-pound, loose pack cartons. Emphasis is
on production of high-quality extra-large or jumbo fruit. The primary con-
straint to increased acreage has been low market prices, which often occur
as a result of competition from other production areas.
Randolph G. Gardner is an Associate Professor in Horticulture at North
Carolina State University and is located at the Mountain Horticultural
Crops Research and Extension Center in Fletcher, North Carolina.
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THE NORTH CAROLINA TOI^TO CULTIVAR DEVELOPMENT PROGRAM;
BEYOND MOUNTAIN PRIDE
Randy Gardner
The primary goal of the fresh market tomato breeding program in North
Carolina is the development of varieties specifically adapted to growing
conditions and production needs of the region. 'Mountain Pride' released
in 1981, has provided growers with a suitable large-fruited, high-quality,
main-season variety. Emphasis for future varieties is toward earlier ma-
turity and shorter vine type than 'Mountain Pride'. NC84100, an F-j hybrid
being considered for release, is a promising 'Mountain Pride' type with a
smaller vine and consistently larger fruit size. Several Fi hybrids in the
Pik Red maturity class are being tested.
Since rough blossom scar and fruit cracking are the primary cull fac-
tors of tomatoes in North Carolina, intensive breeding and selection have
been made to reduce these defects. Resistance is also being developed to
the fruit disorders of blossom-end rot, gray wall, angularity and puffi-
ness, and fruit pox. Yellow shoulder is eliminated by the use of uniform
green (u gene) fruit color. Selection is made for firm fruit with good
external and internal color, texture, and flavor. The jointed fruit stem
is being incorporated into early maturing tomatoes. For main to late sea-
son varieties, both jointed and jointless stem types are being developed.
Major disease resistance breeding is for early blight and race 2 Verti-
cillium. The Ve gene for race 1 Verticillium and the I^ and 1-2 genes for
races 1 and 2 of Fusarium are incorporated into all material.
A breeding program to develop a more suitable variety for ground cul-
ture has been underway for 5 years. Lines with a spreading growth habit,
which hold the crown set off the ground and give uniform distribution of
foliage and fruit around the plant, have been developed. The brachytic
gene is being investigated as a means of developing a more compact, stiff er
plcint habit.
Limited breeding is underway toward developing determinate, yellow
fruited and cherry tomato varieties.
Randolph G. Gardner is an Associate Professor in Horticulture at North
Carolina State University and is located at the Mountain Horticultural
Crops Research and Extension Center in Fletcher, North Carolina.
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LIQUID ICE TECHNOLOGY FOR POSTHARVEST HANDLING OF BROCCOLI
James R. Hatton
As the American Consumer has become more aware of the importance of
proper eating habits to good health, the per capita consumption of fresh
vegetables has increased, however, the consumption of fresh broccoli has
increased even more rapidly than other vegetables, partly due to introduc-
tion of superior postharvest handling techniques that have improved the
quality of the product.
Part of the increase in broccoli consumption is due to the large num-
ber of new salad bars in restaurants that offer fresh broccoli florettes as
a regular feature. However, a more important reason for the increase in
consumption may be the quality of the end product when it reaches the con-
sumer as compared to several years ago.
No other vegetable has contributed as much to the movement toward
slush ice as has broccoli. When this technology was first introduced
several years ago the produce buyers immediately recognized an appreciable
improvement in quality and appearance on broccoli which had been cooled and
shipped using the slush ice process. Even coast-to-coast shipments during
hot summer weather arrived with ice still in the box. But more important,
the broccoli looked like it had just been cut, with almost no deterioration
or additional maturation during transit. This indeed was a significant
improvement over traditional body icing techniques which tended to leave
hot spots in each box that produced mature blossoms on some bunches of
broccoli before it even reached the grocer's shelf.
Why is slush ice so much more effective than hydrocooling and top
icing or body icing? Essentially it is because the slush ice process
distributes ice uniformly throughout each box leaving ice crystals in
intimate contact with virtually every stem, branch and florette. This ice
rapidly cools the produce to 33 °F effectively reducing its rate of
"respiration.
Although every aspect of postharvest handling is important, the most
important factor is temperature control. Even after the field heat is
removed from the product additional heat is produced by the plant in its
natural respiration processes.
Respiration is a reaction within living plant materials where sugar
reacts with oxygen to produce carbon dioxide, water and HEAT . Most plants
respire at very slow rates when stored at temperatures near 32 °F. However,
in general, an 18°F increase in temperature will double the respiration
rate. A ton of broccoli will produce up to 35,000 BTU's per day of heat
when stored at UO°F.
Since sugar, which is often a major flavor component of most vegeta-
bles is consumed and heat is produced by respiration, it is imperative that
heat build up is controlled at all stages of the postharvest handling
operation.
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It is important to realize that refrigeration is the process of re -
moving heat from the product. Produce is not cooled by pumping "COLD" into
it but rather by the flow of heat produced by the product into the cooler
surrounding medium whether it be refrigerated air, ice or chilled water.
If the cooling medium can not reach the source where the heat is produced
then no cooling is accomplished. For this reason it is very important to
use boxes with adequate ventilation space and open stacking patterns so
that air can circulate into the boxes to remove the heat.
If an adequate amount of ice is enclosed in each box it will provide a
residual source of refrigeration in intimate contact with each stem, leaf
and florette to remove any heat as it is produced. And since the ice will
keep the product near 32°F, the respiration rate will be minimal and little
heat will be produced.
Several types of slush ice systems are in use today. Although they
differ in their methods of injecting the ice into the boxes, the end result
is virtually the same.
Most early slush ice systems inject the ice slurry, which is simply a
homogeneous mixture of crushed ice and water, into the boxes from the top
before the boxes are closed. The mixture is injected into the boxes so
fast that the broccoli actually floats in the slurry and rises slightly
above the top of the box. Then after the box exits from beneath the icing
nozzle, the water drains out of the small holes in the bottom of the box
leaving the broccoli encapsulated in a matrix of ice crystals. These open
box systems are still popular today, especially among smaller growers and
growers who shed pack their broccoli.
With the popularity of field packing in California and the large
volumes of already closed and palletized boxes generated by field packing
operations, the open box method of icing is not practical. Therefore,
other systems were developed for icing the field packed broccoli through
the hand holes on either end of the box.
All of these systems essentially inject the ice slurry through the
hand holes using a probe that is inserted into the hand hole or manifold
chambers that cover entire rows of hand holes and ices a full pallet of
broccoli at one time. Since there is no room for the broccoli to float in
the closed boxes, the slurry must be forced into each box under pressure
until each box is filled and overflowing.
There appears to be little difference in the effectiveness of the
different systems as long as they are operated properly. However, the open
box method appears to be a bit gentler on the produce and has less chance
for incomplete icing of boxes than with the other methods. Drain water
recovery systems on many open top systems also improves on refrigeration
efficiency.
Most slush ice systems will leave 20-30 lbs. of ice in each box of
broccoli. About one third of this ice will be consumed removing the field
heat to bring the product down to the 33 °F level. The remaining ice is
then available to consume any heat of respiration produced by the product.
Since each box of broccoli will only produce about 50 BTU's of heat from
194
respiration each day when kept at 33 °F and each pound of ice will consume
14M BTU's, the remaining ice will last several days if no outside heat
source is allowed to raise the temperature.
Proper postharvest handling of broccoli will require investments in
cooling equipment and perhaps even an ice plant. It will also require an
attentive manager who recognizes the sources of both mechanical and heat
damage which can contribute to loss of crop quality. But the payoff comes
in increased demand and higher prices for the high quality produce that
results. Very few vegetable producers survive without special attention to
postharvest quality retention. And those who do the best job are usually
those who end up growing and making a good return on their produce.
James R. Hatton is the President of Semco Manufacturing Company in Pharr
,
Texas.
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POSTHARVEST HANDLING OF LEAFY GREENS
James R. Hatton
Postharvest handling of leafy green vegetables begins right in the
field where the product is trimmed and bunched. Proper care to remove dead
or wilted leaves and damaged or inferior stems or tubers at this stage will
reduce the labor required later as the product is graded and packed. Uni-
formity of bunches is also important.
The bunched vegetables are usually placed in baskets or bulk field
bins for transport from the field to the packing area. Orderly placement
of each bunch in the container is important to maintaining quality and
freshness of the vegetables. Bunches tossed at random into a field bin
will allow stems and leaves to be bruised and broken which will appear as a
darkened or waterlogged area on the grocer's shelf.
Leafy vegetables such as spinach should not be packed too tight in the
boxes to prevent bruising and to allow space for ventilation.
After the containers have been filled they should be transported to a
cool place as soon as possible while waiting for grading and packing.
Vegetables left in the hot sun for very long will dehydrate and wilt very
quickly.
In arid climates some green leafy vegetables are field packed for
shipping without any washing or further grading. However, if any mud or
sand is present on the product, some cleaning is usually necessary.
After arrival at the packing shed the produce is sometimes washed down
with a hose and water to remove surface sand and mud and to begin the cool-
ing process. Then the individual bunches are usually placed in a water
tank or on a moving conveyor for further washing. Merry-go-rounds or other
moving conveyors with an overhead spray water rinse are popular for this
purpose.
As the bunches are placed on the wash conveyor any additional trimming
or culling of inferior leaves and product should be done at this time.
After washing, the bunches are placed into baskets, wirebound crates
or waxed cardboard cartons for shipping. The bunches are usually placed
into the boxes in alternating directions so that the tops and roots or
stems nest together in uniform layers.
Although every aspect of postharvest handling is important, the most
important factor is temperature control. Even after the field heat is
removed from the product, additional heat is produced by the plant in its
natural respiration processes.
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Respiration is a reaction within living plant materials where sugar
reacts with oxygen to produce carbon dioxide, water and HEAT . Most plants
respire at very slow rates when stored at temperatures near 32 °F. However,
in general, an 1 8 °F increase in temperature will double the respiration
rate.
Since sugar, which is often a major flavor component of most vegeta-
bles is consumed and heat is produced by respiration, it is imperative that
heat build up is controlled at all stages of the postharvest handling opera-
tion. It is important to realize that refrigeration is the process of
removing heat from the product. Produce is not cooled by pumping "COLD"
into it but rather by the flow of heat produced by the product into the
cooler surrounding medium whether it be refrigerated air, ice or chilled
water. If the cooling medium can not reach the source where the heat is
produced then no cooling is accomplished. For this reason it is very impor-
tant to use adequate ventilation space and open stacking patterns so that
air can circulate into the boxes to remove the heat.
If body icing is used for cooling, several layers of ice should be
distributed in the box between layers of vegetables rather than just dump-
ing a shovel of ice on top of each box. This will insure uniform cooling
of the product and minimize hot spots that may develop as the plants re-
spire during shipping.
If an adequate amount of ice is enclosed in each box it will provide a
residual source of refrigeration in intimate contact with each stem, leaf
and tuber to remove any heat as it is produced. And since the ice will
keep the product near 32 °F, the respiration rate will be minimal and little
heat will be produced.
If slush icing is used the boxes can be filled completely with vegeta-
bles and the tops left open for receiving the ice slurry. Specially de-
signed boxes and crates may be required for different vegetables to retain
the ice slurry in the boxes until the product has been sufficiently encap-
sulated with ice. In most cases the slush ice will penetrate fully into
the voids and open spaces between the stems and leaves and virtually sur-
round the vegetables with ice after the water has drained out of the con-
tainer. This effectively eliminates hot spots and delivers the produce to
the grocer's shelf as fresh as possible.
Because of its superior cooling qualities and low labor requirements
slush ice has become the standard of the industry on broccoli and many
other green vegetables. Some chains will not purchase broccoli unless it
has been slush iced.
After the product has been cooled and iced it is important that it be
stored in a refrigerated area until shipping and shipped in a refrigerated
reefer. The product will absorb heat from a hot atmosphere or a non-
refrigerated truck just as fast as the heat was removed in the cooling
process. Unless a plentiful supply of ice is included in each box the
vegetables can return to ambient conditions within a matter of 2 or 3 hours
or less when exposed to 90° air.
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For long term storage prior to shipping high humidity forced air
cooling systems (pressure cooling) are preferred. These systems circulate
high humidity cold air (up to 95/5 relative humidity and 35°-40°F) through
the palletized vegetables to maintain the reduced temperature and moist
environment. If the product must be stored for several days prior to ship-
ping it may be desirable to add additional slush ice before shipping. This
is usually done through the hand holes in the side of the box.
After the palletized vegetables are loaded in the reefer for shipping
it is common practice to top ice the load for additional cooling and mois-
ture during transit. Snow ice is usually blown into the cavity between the
top row of crates or boxes and the top of the truck. As this ice melts it
trickles down through the vegetables providing additional cooling and a
humid environment to prevent dehydration of the vegetables from the
reefer's refrigerated air system. If the trip will take several days and
the weather is especially hot, additional top icing may be required at an
intermediate point during transit.
Chilled water baths, or "Hydrocooling" , is also an effective method of
removing field heat from green leafy vegetables. For hydrocooling to be
effective, the chilled water must be uniformly distributed throughout the
produce and continued until the produce pulp temperature is reduced to a
safe storage temperature. If the water temperature is maintained near 33°
it will usually take from 20 to 45 minutes to cool most products depending
on the entering temperature and the desired exiting temperature. Most
green leafy vegetables will maintain their quality at 40 °F if no outside
heat source is introduced.
The two most common problems with hydrocooling are insufficient re-
frigeration and inadequate water distribution over the product! Many
growers attempt to cool palletized, boxed vegetables. It is very difficult
for water from the hydrocooler to flow uniformly over the vegetables when
the boxes are closed and stacked on pallets. Even after extensive time in
the hydrocooler much of the produce inside the boxes will still not be
cooled properly. If the boxes or crates can be left open so that the
chilled water can properly cascade over all the vegetables then uniform
cooling will result.
A second common problem is using a refrigeration source that is not
large enough to maintain a cold enough water temperature. Hydrocoolers
work efficiently as long as the water temperature is maintained near the
33 °F temperature level. However, since many systems are underdesigned or
running at capacities greater than they were designed for, water tempera-
tures of 40 °F or higher are not uncommon. It is physically impossible to
cool a product to 40° with water that is warmer than 40°. And even reach-
ing higher exit temperatures in the produce becomes more difficult as the
water temperature approaches that of the product.
If a mechanical refrigeration system is used to cool the water, the
feeding rate of the produce should be slowed down until the water tempera-
ture remains near 33° and the exit temperature of produce in the center of
the box reaches the desired temperature.
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If ice is used as a refrigerant then additional ice should be added.
However, the ice should always be crushed so that it will melt rapidly,
absorbing the heat of the vegetables from the water. Block ice simply will
not melt fast enough to keep the water temperature at 33° under maximum
produce flow rates.
Proper postharvest handling of green leafy vegetables will require
investments in cooling equipment and perhaps even an ice plant. It will
also require an attentive manager who recognizes the sources of both me-
chanical and heat damage which can contribute to loss of crop quality. But
the payoff comes in increased demand and higher prices for the high quality
produce that results. Very few vegetable producers survive without special
attention to postharvest quality retention. And those who do the best job
are usually those who end up growing and making a good return on their
produce
.
James R. Hatton is the President of Semco Manufacturing Company in Pharr
,
Texas
.
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HIGH HUMIDITY FORCED AIR COOLING FOR LONG TERM STORAGE OF CELERY
James R. Hatton
Celery, like most green vegetables is made up mostly of water. So
when celery is exposed to exceptionally dry atmospheric conditions it tends
to wilt. LET'S FACE IT! WHO WANTS SOGGY CELERY? The very crispness of
celery is as important to some consumers, if not more so, than the actual
flavor
.
Celery should be kept very wet during the last few days prior to har-
vest to insure maximum moisture content when the plant is cut. If the
plant is in a wilted condition when it is cut it is very difficult to re-
store the natural turgidity and crispness so that the product will store
and ship properly.
After harvest, celery should be removed from the hot sun and stored in
a refrigerated area as soon as possible. Since celery has a relative low
respiration rate, heat build up from the plant itself is not as much of a
problem as with other green leafy vegetables such as broccoli, spinach,
turnips, asparagus or other high respiring crops. However, moisture reten-
tion is very important.
Ideal conditions for storage of celery are similar to those for other
green vegetables. Temperature should be maintained in the 35° to M5° range
with the relative humidity 9Q% to 100/&. At these temperatures celery's
daily respiration rate is less than 2,500 BTU's per ton.
In other words, once celery is reduced to the 40 °F temperature level
there is no danger of the product heating back up from its own vital heat
or heat of respiration.
It is customary to wash celery after harvesting to remove the sand or
other dirt from the stems. This cool water washing will begin to remove
the field heat and restore the natural turgidity to the stalk which may
have started to wilt slightly since cutting. Sometimes celery is immersed
in a tank of cool water before packing.
After washing, the celery is usually packed in cartons and loaded
directly on refrigerated reefers for shipping or stored in a cold storage
room.
Traditional refrigerated storage rooms utilize evaporators which re-
move moisture from the air during the refrigeration process. As this dry,
cold air circulates through the celery boxes it does an excellent job of
further cooling the product. However, it also does an excellent job of
dehydrating the product. Since celery responds to dehydration by quickly
becoming limp and wilted it is very important to restore the lost moisture
on a regular basis.
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If no other cooling system is available other than a traditional
refrigerated air system, somewhat satisfactory results can be obtained by
spraying the celery with water on a regular basis to keep it wet. However,
this is very hard on the refrigeration units and causes them to work harder
as they try to remove the moisture from the air.
The most ideal storage environment for celery as well as many other
green vegetables is a "high humidity forced air" storage room, sometimes
referred to as "pressure coolers". These systems cool the room and the
products stored within the room using a combination of chilled water and
air. The refrigeration system chills water much the same as a hydrocooler
water chiller. This chilled water is trickled over a high volume air blast
fan which breaks the water droplets up into a cold water vapor and blows it
out into the storage room over the top of the vegetables.
As the airstream evaporates a part of the water, evaporative cooling
reduces the room temperature to within 3 to M degrees of the water tempera-
ture. This process leaves the relative humidity in the room very high, up
to 9556 in most cases. These natural conditions are ideal for storage of
many green vegetables. However, unless the water content of the celery is
extremely high at harvest, even 95$ relative humidity will partially dehy-
drate it causing it to go limp.
Most shippers who specialize in celery production install a spray or
mist system in the storage room and constantly wet the product, maintaining
the humidity in that particular area of the room at or near 100$. Under
these ideal conditions celery can be stored up to two or three weeks in
most cases with good results. However, unless special cartons are used the
cardboard tends to get weak and start collapsing after extended periods of
water misting.
James R. Hatton is the President of Semco Manufacturing Company in Pharr,
Texas
.
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EXHIBITORS AT THE 198? ILLINOIS FRUIT AND VEGETABLE
GROWERS' CONVENTION AND TRADE SHOW
Prairie Capital Convention Center
January 13-15, 1987, Springfield, Illinois
We gratefully acknowledge the assistance of the following exhibitors for
their continued support of the Convention.
ABBOTT & COBB, INC.
I. J. Breber, P.O. Box 307, Feasterville, PA 19047 (215)245-6666
GEORGE F. ACKERMAN COMPANY
Mark Ackerman, P.O. Box 157, 300 Mill Street, Curtice, OH 43412
(419)836-7735
ADI DISTRIBUTORS, INC.
Ken Wagner, 430 W. Carmel Drive, Carmel, IN 46032 (317)844-8221
AG-CHEM EQUIPMENT CO., INC. AGTEC DIVISION
Jay R. Molter, P.O. Box 275, Dowagiac, MI 49047 (616)683-8830
AHRENS' STRAWBERRY NURSERY, INC.
Philip Ahrens, R. R. 1, Huntingburg, IN 47542
ALTON IRRIGATION, INC.
Richard J. Alton, 8096 Luther Raod, Rock Falls, IL 61071
(815)438-2730
ANDERSON BOX COMPANY
Jack Pelzer, 7 Santa Anita Court, Florissant, MO 63033 (314)838-8286
APPLACRES, INC.
Thommie Engler, Route 11, Box 288A, Bedford, IN 47421 (812)279-9722
APPLE ACRES OF BARRINGTON
Barbara Goede, 19 E. Dundee Road, Barrington, IL 60010 (312)381-7726
ARCHER DANIELS MIDLAND HYDROPONIC DIVISION
Forrest W. Sawlaw, Plant Manager, 4310 Fairies Parkway, Decatur, IL
62526 (217)424-5737
ASGROW SEED COMPANY
Roy M. Pearman, P.O. Box 173, Sun Prairie, WI 53590 (608)241-8971
A.T.I. , INC.
Tony Bakker, 9337 W. 53 Terrace, Merriam, KS 66203 (913)384-5051
AUTOMATIC EQUIPMENT MFG. CO.
Jay Hesse, Box P, Pender, NE 68047 (402)385-3051
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BAERTSCHI OF AMERICA, INC.
Beat Hauenstein, 16600 Robbins Road, Lot 512, Grand Haven, MI H9^M
(616)842-4^470
BASF WYANDOTTE CORP.
Andrew Kerner, P.O. Box 138? Effingham, IL 62401 (217)347-5876
P. A. BONVALLETT'S SONS, INC.
Gil Bonvallett, R. R. #1, Box 160, St. Anne, IL 60964 (815)427-8222
A. M. BRASWELL, JR. FOOD CO., INC.
Dot Waters, P.O. Box 485, Statesboro, GA 30458 (912)764-6191
BRAYTON CHEMICALS, INC.
Greg Wahl, P.O. Box 514, Clinton, IL 61727 (217)935-9526
BRITTINGHAM PLANT FARMS
Wayne I. Robertson, P.O. Box 2538, Salisbury, MO 21801 (301)749-5153
BROEKEMA BELTWAY
Joe Delellis, 435 Seacliff Drive, Leamington, Ontario, CANADA
(519)326-2587
PHIL BROWN WELDING CORP.
Phil Brown, 4689 Eight Mile Road N.W., Conklin, MI 49403
(616)784-3046
CASE I. H.
C. W. Schenck, P.O. Box 927, Effingham, IL 62401 (217)347-0541
CENTRAL ILLINOIS EQUIPMENT COMPANY
Ron Bass, P.O. Box 3065, Bloomington, IL 61701 (309)828-6068
CENTRAL STATES DIVERSIFIED
Gary Landmann, 9322 Manchester Road, St. Louis, MO 63119
(314)961-4300
CENTURY MANUFACTURING COMPANY
Rick Hawe, 9231 Penn Avenue South, Minneapolis, MN 55431
(612)884-3211
CHEVRON CHEMICAL COMPANY
T. J. Schwartz, Box 885, Centralia, IL 62801 (618)532-8058
COLE GROWER SERVICE
Dean Roy, 1222 Harlem Blvd., Rockford, IL 61103 (815)962-3445
CORDAGE PACKAGING
Peter Morris, 66 Janney Road, Dayton, OH 45404 (513)433-2897
CROP KING, INC.
Dan Brentlinger, P.O. Box 310, Medina, OH 44258 (216)725-5656
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DAISY FAR^4S
David Daisy, 91098 60th Street, Decatur, MI M9045 (616)782-7131
DAY EQUIPMENT CORPORATION
Mitch Day, 1402 East Monroe, Goshen, IN M6526 (219)534-3^91
DEGRANDCHAMP 'S BLUEBERRY FARM
Mike DeGrandchamp, 15037 77th Street, South Haven, MI 49090
(616)637-3915
DEWEY-CARTER SIGN SYSTEMS
John Kurilla, 226 Wood Street, Doylestown, PA 18901
(800)215-348-8880
BOB DICKEY SALES
Robert J. Dickey, Route 9, East, Gibson City, IL 60936 (217)784-5614
DOW CHEMICAL COMPANY
Joseph McGill, 1034 S. Brentwood, St. Louis, MO 63117 (314)726-5000
DUPONT COMPANY
Lisa Harter, 1913 Interlocken Drive, Springfield, IL 62704
(217)793-3997
DYER FRUIT BOX MANUFACTURING COMPANY
Greg Driscoll, P.O. Box 245, Dyer, TN 38330 (901)692-2241
EASTERN POLYOLEFINS
Kevin Douglass, Box 408, New Haven, CT 06513 (303)787-2600
ECKMANN IRRIGATION & EQUIPMENT
Vic Eckraann, 3600 Fairmont Avenue, Collinsville, IL 62234
(618)344-4134
ELECTRO-SPRAY MANUFACTURING COMPANY
Gary Geiser & William W. Garrison, P.O. Box 29335, Lincoln, NE 68529
(402)470-2685
ENGELHARDT AGRI -SERVICES
Charles R. Engelhardt, P.O. Box 276, Lincoln, IL 62656 (217)752-6593
ETHYL CORPORATION VISQUEEN FILM PRODUCTS
Max Havercamp, P.O. Box 2448, Richmond, VA 23218 (804)788-6222
R. V. EVANS PACKAGING COMPANY
Tom Evans, P.O. Box 494, 2325 East Logan Street. Decatur, IL 62525
(217)423-3631
FERMENTA PLANT PROTECTION CO.
A. G. Martin, 7528 Auburn Road, P.O. Box 348, Painesville, OH 44077
(219)357-3412
204
FERRY MORSE SEED COMPANY
David M. Suminski, 555 Codoni Avenue, Modesto, CA 95352
(209)579-7333
FMC CORPORATION-AG CHEMICAL GROUP
Richard K. Crowell , P.O. Box 154, Carbondale, IL 62903 (61 8)5U9-3880
FMC CORPORATION -AG MACHINERY DIVISION
E. L. Merrill, 5601 S. Highland, Jonesboro, AR 72401 (501)935-1970
FOUR STAR AGRICULTURAL SERVICES, INC.
Bernard Conrady, R. R. #2, Box 93, Hettick, IL 62649
FRESH PAK PACKAGING INC.
Kenneth Ledyard, 5099 St. Joseph Avenue, P.O. Box 256, Stevensville,
MI 49127 (616)429-3295
FRUIT GROWERS PACKAGE COMPANY
Carl Kubicek, 125 Industrial, Box 261, Paw Paw, MI 49079
(616)657-5165
FUERST BROTHERS, INC.
Lee Lutz, P.O. Box 356, Oregon, IL 61061 (815)732-3239
GOODNATURE PRODUCTS, INC.
Dale E. Wattlaufer, P.O. Box 233, East Aurora, NY 14052
(716)681-4578
GREAT LAKES IRRIGATION, LTD.
Joseph Gamble, P.O. Box 126, Hart, MI 49420 (616)873-5454
GREENVILLE LIQUID PLANT FOODS, LTD.
William J. Rutherford, R. R. #1, Stratford, Ontario, NSA-652, CANADA
(519)625-8016 or (519)625-8061
GRIFFIN AG PRODUCTS CO., INC.
Ken Roth or Bob Redwine, P.O. Box 1847, Valdosta, GA 31603
(912)242-8635
GROWER EQUIPMENT & SUPPLY
Rt. 1, Box 7, Grayslake, IL 60030 (312)223-3100
GROWER'S SERVICE
Craig Anderson, Terre Haute, IN (812)234-4404
HAGIE MANUFACTURING COMPANY
Karol Golden, P.O. Box 273, Clarion, lA 50525 (515)532-2861
HARDI, INC.
Randy Kuhlman, 302 First Ave. North, Box 335, Altoona, PA 50009
(515)967-5152
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HARRIS-MORAN SEED COMPANY
Gerard H. Ziegler, 60? S. Highland Avenue, Champaign, IL 61821
(217)352-5542
HARTMANN FARM SUPPLY
Wendell Bridges, Douglas-Freeburg Road, P.O. Box C, Millstadt, IL
62260
HARTMANN'S BLUEBERRY PLANTATION, INC.
Daniel P. Hartmann, P.O. Box E, 310 60th Street, Grand Junction, MI
49056 (616)253-4281
HESS & ASSOCIATES
Merle E. Hess, 140 Fleshman Mill Road, New Oxford, PA 17350
HILLTOP ORCHARDS AND NURSERIES, INC.
Karen Dodd, P.O. Box 578 60397 CR 681, Hartford, MI 49057
(616)621-3135
A. H. HUMMERT SEED COMPANY
Peter Hummert, 2746 Chouteau Avenue, St. Louis, MO 63103
(314)771-0646
ILLINOIS AGRICULTURAL SERVICE CO.
Don Naylor, P.O. Box 2901, 1701 Towanda Avenue, Bloomington, IL
61702-2901
ILLINOIS DEPT. OF AGRICULTURE
Lee M. Rife, P.O. Box 4906, Springfield, IL 62708-4906 (217)782-6675
ILLINOIS DEPT. OF PUBLIC HEALTH
Norman R. Freeman, 535 West Jefferson, Springfield, IL (217)785-4269
ILLINOIS FRUIT GROWERS EXCHANGE
T. Jay Boyd, Old Highway 51 North, P.O. Box 438, Cobden, IL 62920
(618)893-2194
INDIANA IRRIGATION COMPANY, INC.
Jack Laymon, Box 3, Onward, IN 45967 (219)626-3398
J M INNOVATIONS, INC.
Jeff Mick, R. R. 8, Box 232, Hess Road, Edwardsville, IL 62025
(618)667-6089
J-M TRADING CORPORATION
Tim Schinke, 241 Frontage Road - Suite #31, Burr Ridge, IL 60521
(312)655-3305
JOHN DEERE COMPANY
Greg Clearman, 1400 13th Street, East Moline, IL 61244 (309)752-6316
KIMBERLY CLARK CORPORATION
Pamela M. Spearing, 1400 Holcomb Bridge Road, Roswell , GA 30076
(404)587-8871
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KUBOTA TRACTOR CORPORATION
Paul Williams, 438 McCormick Boulevard, Columbus, OH 43213
(614)868-1278
LAKEWOOD MANUFACTURING, INC.
Nate Boldt, 11441 E. Lakewood Boulevard, Holland, MI 49423
(616)392-6926
LAWRENCE BOX & BASKET COMPANY
Randal & Steven Lawrence, Box 366, Cobden, IL 62920 (618)893-2354
LECKLER'S, INC.
Patrick M. Leckler, 3096 W. Stein Road, LaSalle, MI 48145
(313)241-4314
LETHERMAN'S SEED COMPANY
Howard Shaffer, 1221 E. Tuscarawas St. E., Canton, OH 44707
(216)452-8866
LIBERTY CARTON COMPANY AGRI-PACK DIVISION
Carol Sylvester, 870 Louisiana Avenue So., Minneapolis, MN 55426
(612)540-9615
LIBERTY SEED COMPANY
William E. Watson, Box 806, New Philadelphia, OH 44663 (216)364-1611
MAKIELSKI BERRY FARM
Ed Makielski, 7130 Piatt, Ypsilanti, MI 48197 (313)434-3673
MECHANICAL TRANSPLANTER COMPANY
Howard A. Kolk, 1150 S. Central Avenue, Box 1008B, Holland, MI 49423
(616)396-6393
MERCK & COMPANY, INC.
R. W. (Bob) Sholtis, 1310 Jane Drive, Gillespie, IL 62033
(217)839-2529
MICHIGAN ORCHARD SUPPLY COMPANY
Butch Gould, P.O. Box 231, South Haven, MI 49090 (616)637-1111
MIDWEST AIR PRUNE, INC.
5017 Koerner Road, Peoria, IL 61615 (309)691-2055
MIDWEST SEED GROWERS, INC.
Mark Pflumm, 505 Walnut Street, Kansas City, MO 64106 (816)842-1493
MILLER CHEMICAL & FERTILIZER CORP.
Dean Konieczka, 161 South Rt. 12, Fox Lake, IL 60020 (312)587-5199
M M C, INC.
J. G. Hebert & Richard J. Hebert , 7251 North Whites Bridge Road,
Belding, MI 48809 (616)704-0720
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MOB AY CORPORATION
Mark A. Stivers, R. R. #3, Box 478, Murphysboro, IL 62966
(618)687-1826
J. MOLLEMA & SON, INC.
Robert Paul Boomsma, 1530 Eastern Avenue SE, Grand Rapids, MI 49507
(616)245-0533
MONTE PACKAGING COMPANY
Anthony J. Monte, 3752 Riverside Road, Riverside, MI 49084
(616)849-1722
NA-CHURS PLANT FOOD COMPANY
Diana Ackley, 421 Leader Street, Marion, OH 43302 (614)382-5701
NEPERA, INC.
Bob Throckmorton, Route 17, Harriman, NY 10926 ( )782-8l71
NOR -AM CHEMICAL COMPANY
Larry Sing, 2012 Big Oak Drive, Burnsville, MN 55378 (612)433-2494
(612)433-5423
NORCAL NURSERY/PICKIN' PATCH, INC.
James Erwin, R. R. #1, Box 218A, Etna Green, IN 46524 (215)858-9451
NORTH STAR GARDENS
Paul M. Otten, 19060 Manning Trail No., Marine, MN 55047-9723
(612)433-5423
ORCHARD EQUIPMENT & SUPPLY COMPANY
Norman & Thelma French, P.O. Box 540, Conway, MA 01341 (413)369-4335
PACKAGING CORPORATION OF AMERICA
Joel M. Flamm, 5250 St. Joseph Avenue, Stevensville, MI 49127
(616)429-1520
PENNWALT AGCHEM
Bill Smith, 1615 Meadowbrook Court, Sycamore, IL 60178 (815)895-8240
PLANTS OF RUSKIN, INC.
Dick Barrett, P.O. Box 994, Ruskin, FL 33570
PLUMMER SUPPLY, INC.
Cal Plummer, P.O. Box 177, Bradley, MI 49311 (616)792-2215
POLANER FARM PRODUCTS
Gene Losch, R. 1, Box 634, East Alton, IL 62024 (618)254-4244
POWERICH OF ILLINOIS
Lloyd C. Mitchell, Rt. 1, Peru, IL 61354 (815)223-8935
PRAIRIE SYSTEMS
Glenn Nichols, 809 W. Center, Eureka, IL 61530 (309)467-2334
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RAIN CONTROL, INC.
Mark Amsler , i:?3 West Main, Hudson, MI 4924? (517)448-3651
REESER ROPEWICKS
Stan & Marie Reeser, Route 1, Box 79, Weldon, IL 61882 (217)736-2271
REGIONAL PLASTICS, INC.
Jack Bainter, 815 Cos^ Circle, Westerville, OH 43081 (614)891-3530
AL RETZER SERVICE
Bryan Dirks, Rt. 1, Michael, IL 62065 (618)232-1100
RILEY'S SEASONING & SPICES
Wayne Riley, R. R. #2, Box 17, Griggsville, IL 62340 (217)833-2207
ROCKFORD FRUIT PACKAGE SUPPLY
Lloyd Paulson, 10421 Northland Drive, Rockford, MI 49341
(616)866-0143
ROETERS FARM EQUIPMENT
Henry Roeters, 565 120th Street, Grant, MI 49327 ( )834-7888
ROHM AND HAAS COMPANY
Alan Barbre, P.O. Box 624, Mt. Vernon, IL 62864 (618)244-4415
Doug Lisk, 550 West Miller Street, Springfield, IL 62702
(217)523-0035
RYAN MANUFACTURING COMPANY
Dick Pettigrew & Gil Jacobs, 11610 North LaSalle Road, Newark, IL
60541 (815)695-5310
S & S ENTERPRISES
Mike Schwartz, R. R. #1, Johnsonville, IL 62850 (618)835-4471
S & S IRRIGATION
Speed Dowell, Route 97, South, Havana, IL 62644 (309)543-4060
SHELL CHEMICAL COMPANY
Dave Hacker, R. 3, Box 127, Auburn, IL 62615 (217)438-9290
SHEMIN IRRIGATION
George Barthel, 4N755 Lombard Road, Addison, IL 60101 (312)773-8090
SIEGERS SEED COMPANY
Rick Siegers & Bill Drummond, 7245 Imlay City Road, Imlay City, MI
48444 (313)724-3155
SKIBBE MANUFACTURING DIVISION AGRIQUIP, INC.
Richard L. Gilbert, 3783 Pipestone, Sodus, MI 49126 (616)925-1871
SPECIALTY PRODUCTS & INSULATION CO.
Robert H. Brook, Jr., 415 E Shawmut, LaGrange, IL 60525
(312)352-4460
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SPEEDLING, INC.
Jack Nash, P.O. Box 220, Sun City, FL 3^286-7220 (813)645-3222
STARK BROTHERS NURSERIES
Eileen Bolte, Assistant Commercial Service Mgr., Commerical
Department, Stark Brothers, Louisiana, MO 63353 (800)325-0611
STAUFFER CHEMICAL COMPANY
David Ingold, P.O. Box 1005, Maryland Heights, MO 63043
(314)434-4900
STOKES SEEDS, INC.
Frank Peter, 501-2840 Tecumseh Road, West, Windsor, Ontario, CANADA
N9C 2B4 (519)258-3872
T-SYSTEMS CORPORATION
Loren "Frosty" Welch, 8960 Carroll Way, San Diego, CA 92121
(619)578-1860
TEW MANUFACTURING CORPORATION
Hank Tew, Box 87, Penfield, NY 14526 (716)586-6120
THE BERRY PATCH
Tom & Penny Willis, 223rd Street & State Line Road, R. R. #1, Box
247B, Cleveland, MO 64734 (816)658-3663
THE BRADY COMPANY
Karl Ohm, P.O. Box 878, Menomonee Falls, WI (414)255-0100
THE NIAGARA COMPANY
John Weber, 5515 City Trk. T, Sturgeon Bay, WI 54235 (414)743-2501
THE PACKER* THE RED BOOK* THE GR0WER*PR0NET
David Ezell, 7950 College Blvd., Shawnee Mission, KS 66201
(913)451-2200
TRIANGLE M TRACTORS
Mark J. Mahan, Old 41 N., Morocco, IN 47963 (219)285-2377
TRICKL-EEZ COMPANY
Sandra Nye, 4266 Hollywood Road, St. Joseph, MI 49085 (616)429-8200
UNIROYAL CHEMICAL
M. R. Haramons, 3737 Woodland Ave., Suite 622, West Des Moines, lA
50265 (314)576-1073
U. S. DEPT. OF LABOR, WAGE & HOUR DIVISION
Henry Rodriquez, 524 South Second Street, Springfield, IL 62701
(217)492-4060
UNIVERSITY OF ILLINOIS COOPERATIVE EXTENSION SERVICE
Greg Stack, 17500 Oak Park Avenue, Suite 206, Tinley Park, IL 60477
210
VAUGHAN PRODUCTS, INC.
Bill Doeckel, 5300 Katrine Avenue, Downers Grove, XL 60515
(312)969-6300 x235
VAUGHAN SEED COMPANY
Max Sokol, 5300 Katrine Avenue, Downers Grove, XL 60515
(312)969-6300
WATER SYSTEMS RESOURCES
Bob P. Kiewicz, Box 186, Grover, MO 63040 (314)458-2226
W. H. WXLDMAN COMPANY
Scott Gray, P.O. Box 42, New Hampshire, OH 45870 (419)568-7531
YAEGER DISTRIBUTING
Dave Yaeger, 5709 E. Highway 38, DeKalb, IL 60115 (815)756-6005
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